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EXECUTIVE SUMMARY

The remedy for the Lindsay Manufacturing Superfund Site in Lindsay, Nebraska, included a soil
vapor extraction pilot, a full scale soil vapor extraction syster, ground water extraction and
treatment, ground water irrigation pilot system, remediation alternative, injection of hydrogen
release compound (HRC®) and ground water monitoring. The site achieved construction
completion with the signing of the Preliminary Close-Out Report on August 2, 1995, The trigger
for this Five-Year Review was the signature date for the first Five-Year Review reporl on July 1,
1998.

The assessment of the Five-Year Review found that the remedy was constructed in accordance

- with the requirements of the Record of Decision (ROD). The remedy is currently functioning as
designed. The immediate threats to human health and the environment have beer addressed and
the remedy remains protective. However, additional steps will be implemented to address the
ground water plume that has migrated beyond the capture of the existing irrigation wells and to
verify that no other demestic supplies are affected by this plume.



Five-Year Review Summary Form

_ SITE IDENTIFICATION
Site npame (from WasteLAm Lindsay Manufacturing Superfund Site

EPA ID (from Wastel AN): NEDOG8645696

Region: 7 State: NE Cﬂy!County Lmdsay;Platte

SITE STATUS

NPL status: B Final O Deleted OJ Cther (specify)

Remediation status (choose all that apply): O Under Construction O Cperating @ Complete

Multiple OUs?* X YES O NO Construction completion date: 8 /3/1995

Has 5|te been put mto reuse‘? X YES EI NQ
e . REVIEW STATUS

Lead agency: ® EPA O State 0 Tribe [ Other Federal Agency

Author name: Diane Easley

Author title: Remedial Project Manager - Author affiliation: U.S. EPA, Region 7

Review period: 7 /1 /1998 ta 7 /1/2003

Date(s) of site inspection: 2/12/ 2003

Type of review: ® Post-SARA [JPre-SARA 1 NPL-Removal only
0 Non-NPL Remedial Action Site [0 NPL State/Tribe-lead
0 Regional Discretion)

Review number 01 {first) 2 (second) 03 (third) O Other (specify)

Triggering action;

[J Actual RA On-Site Constructron 0 Actual RA Start at OU#E NA
T Construction Completion _ X Previous Five-Year Review Report
O Other (specify)

Triggering action date (from WasteLAN): 7 /1 /1998

Due date (five years after triggering action date): 7/1/2003

[“OU" refers to operable unit.]
** {Review period should correspond to the actual siart and end dates of the Five-Year Review in
WasielLAN.]
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Five-Year Review Summary Form - Additional Information

Issues: The ground water plumc migrating from the plant site has impacted two domestic supply
(Beller’s and Priester’s) wells with1,1-dichloroethene, 1,1,1-trichloroethane and tetrachloroethylene.
Beller’s stock well recently showed some detections of the same three contaminants. Lindsay has been
working with these owners to treat the water at the well head. Monitoring of the domestic supplies
continue. In February 2003, concern was expressed to Environmental Protection Agency (EPA)
regarding the possibility that the plume had impacted other domestic supply wells. Lindsay and EPA
sampled several wells and determined that no contamination was present above the maximum
contaminant levels (MCLs}) in the supplies tested, See Figure 2 that shows the locations of the domestic,
stock and frrigation wells tested.

Recommendations and Follow-Up Actions: Lindsay is working to identify the location of this plume
and will work with EPA and Nebraska Department of Environmental Quality {NDEQ) to address this
contamination. Lindsay will present to EPA an investigation plan and/or installation plan to identify the
plume and to identify alternatives to address the ptume. No current ongoing exposure to contaminated
ground water Js known to be occurring as the owners of the impacted domestic supply wells are being
provided alternative water supply/treated water. Lindsay is also working with the awners to instal]l whole
house treatment systems at each location.

Protectiveness Statement(s): The remedy at the site, in its present state, is protective of human hcalth
and the environment in the short-term. In the long-term, steps will be implemented to ensure that the
plume is contained and further migration has been halted. Site contamination has been addressed to date
through the use of soil vapor extraction and ground water extraction and treatment. Lindsay also
performed an action to address the residuum in the aquifer through the use of hydrogen release
compound. The information gained from this additional work indicate that the levels of chlorinated
solvents remaining in the aquifer are partially contained through the use of pumping for irrigation
purposes. The extent of ground water contamination mi grating from the facility will be determined and
Lindsay will identify altematives 1o address this plume. Lindsay is providing drinking water and whole
house treatment for the owners of two domestic supplics that are contaminated. Monitoring of the
ground water and domestic water supplies continue.

Long-Term Protectiveness: Long-term protectiveness of the remedial action will be verificd by
continuing inspections, maintenance, and sampling of ground water at the site, as specified in the
Monitoring Operation and Maintenance Plan (MOMF). Current data indicate limited impacts to ground
water from the manufacturing facility as shown in Figure 4. The impacted domestic supplies are being
manitored and treated or offered freatment by Lindsay. Future work will include identi fying the extent of
the contamination as the plume has migrated beyond its former boundary.

Other Comtments: Lindsay will identify all remainin g ground water arcas affected by their
contamination and present alternatives to address this contamination. The EPA and NDEQ will work
with Lindsay to ensure that the migration of the plume is halted and addressed.



LINDSAY MANUFACTURING SUPERFUND SITE
LINDSAY, NEBRASKA
SECOND FIVE-YEAR REVIEW REPORT

L. INTRODUCTION

The purpose of the Five-Year Review is to determine whether the remedy at a site is protective of
human health and the environment. The methods, findings, and conclusions of reviews are
documented in Five-Year Review reports. In addition, Five-Year Review reports identify issues
found during the review, if any, and identify recommendations to address them.,

The Agency is preparing this Five-Ycar Review report pursuant to Section 121 of the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980, as amended
by the Superfund Amendments Reauthorization Act of 1986 (CERCLA) and the National
Contingency Plan (NCP). CERCLA Section 121(c) states:

If the President selects a remedial action tha! results in any hazardous substances,
pollutants, or contaminanis remaining at the site, the President shall review such
remedial action no less often than each five years after the initiation of such remedial
action o assure that human health and the environment are being protected by the
remedial action being implemented. In addition, if upon such review it is the judgment of
the President that action is appropriate at such site in accordance with Section 1 04 or
106, the President shall take or require such action. The President shall report to the
Congress a list of facilities for which such review is required, the vesults of all such
reviews, and any actions laken as a result of such reviews.

The Agency mterpreted this reguirement further in the NCP; 40 CFR 300.430(f)(4)(i) stat.e.s:

if a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less often than every
Jive years after the initiation of the selected remedial action.

The EPA, Region 7, conducted the second Five-Year Review of the remedy implemented at the
Lindsay Manufacturing Superfund Site in Lindsay, Nebraska. This review was conducted by the
Remedial Project Manager (RPM) for the entire site from January 2003 through June 2003. This
report documents the results of the review.

This is the second Five-Year Review for the Lindsay Manufacturing Superfund Site. The
triggering action for this statutory review is the signature date for the first Five-YVear Review
which was July 1, 1998. The second Five-Year Review is required due to the fact that hazardous



substances, pollutants, or contaminants remain at the site above lcvels that allow for unlimited

use and unrestricted exposure.
' IL. SITE CHRONOLOGY

The following table presents the site chronology. More details on the remediation events shown
on the table are presented in Section ITI.

Table 1 - Chroﬁology of Site Events

Event - Date
Paul Zimmer starts a-sprinkler irrigation business that would later become
. ) 1958
Lindsay Manufacturing Company
Plant constructed and Lindsay Manufacturing begins 1561-1969
[ncorporated and expanded _ | 1971-1972
DeKalb Agrasearch Inc. acquires Lindsay 1974

Lindsay drills 4 test holes and a deep test hole. Proposed water treatment
facility, acidic ground water and elevated temperatures. New public water 1983
supply installed

OIW well installed, Lindsay proposed for National Priorities List (NPL) 1984

AQOIW installed _ 1988
Lindsay begins Remedial Investigation/Feasibility Study (RI/FS) 1988
NPL Final 1989
Proposed Plan to Public ' 1990
Record of Decisien (ROD) E 1990
Consent Decree Signed, Remedial Design Approved for TIW 1952
TIW installed, date that triggered the first Five-Year Review 1992
Design for soil vapor extraction (SVE) system approved. Remedial Action 1994
Work Plan Approved

Inspection of SVE system o ' : 1995
Established SVE clean up criteria. Incorporated imrigation as part of the 1996

ground water treatment system, new risk assessment by state
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Event _ Date

Determined that both Area 1 and Area 2 for SVE were approaching

1997
cleanup
Decommissioned SVE in Area 2, abaridoned selected ground water
. ) : 1998
monitoring wells, changed ground water pumping schedule
Completed first Five-Year Review _ 1998

Turned over TIW well to land owner, investigated additional areas where
plume could migrate, identified additional domestic water supply wells 1999
where plume migrated, see attached semiannual reports for more details

HRC® study approved and conducted on plant site near treatment lagoon 2001

Extraction system hit by ice storm. Lindsay requested that EPA and
; . L . 2002
NDEQ consider using water for crop irrigation, approval given

Inmitiated second Five-Year Review process 2003

Conducted Five-Year Review inspection. Held public availability session,

sampled three domestic water supplies. Provided results to owners. 2003

Quarterly ground water sampling. Samples collected during February,
May, August and November each year. Fifty seven quarters of data 2003
collected through February 2003

Subsurface Investigation and Ground Water Monitoring Report Prepared 2003

EPA Certification of Completion of the Remedy at time goals achieved Not yet certified

1II. BACKGROUND
Physical Characteristics

Lindsay Manufacturing Company operates a manufaclurmg facility on 42 acres and manufactures
galvanized tirigation systems. Lindsay is located in the Village of Lindsay, Nebraska, in Platte
County. The Village of Lindsay lies on the east boundary of the Nebraska sandhills and the loca]
reglon is characterized by rolling and dissected loess plains. The site is surronnded on the north
and east by farmland and on the south and west by the Village of Lindsay. Wastes from the
galvanizing process were discharged into an unlined earthen lagoon for 10 years between 1972
and 1982, The site is surrounded by farmland with approximately 3,000 residents living within a
3-mile radius of the site, including the Village of Lindsay, Nebraska. Prior to the remedial
actions, contaminants of concern at the site included: zine, iron, cadmium, sulfate, chromium,



lead and volatile organic compounds (VOCs), inciuding dichlorcethylene, dichloroethane,
tetrachloroethylene and trichloroethane. People could have been exposed to contaminants by
drinking water from contaminated domestic wells, by direct contact with contaminated water, by
inhaling contaminants released during water use or by eating food in which contaminants have
bicaccumulated.

Land and Resource Use

The site is bounded on the north by farmland, on the east by Lindsay town limits and farmland,
on the south by state highway 91 and a residential area of Lindsay, and on the west by a tributary
to Shell Creek, its greenbelt and a residential area of Lindsay. In 1980 the total population of
Lindsay, Nebraska was 383 people. Three schools serve the Lindsay area. Land use within the
city limuts is primarily residential with the exception of the Lindsay Manufacturing site and a
community business and general commerce area located southwest of the site. A public
recreational and utility area is located approximately 0.2 miles southwest of the site. The utility
area consists of the town public sewagc treatment plant and ponds. Use of the area located
within a two-mile radius of the Lindsay town limits is primarily agricultural with an average of
three farmsteads per square mile. Depth to growid water ranges from approximately 25 feet at
OIW 1o approximately 55 feet at MW93-3A. Table 1 of the January 30, 2003 report shows all
the measured depths from April 1997 to November 2002,

The site 15 in the upland drainage area of Shell Creek. The western boundary of the site is a
tributary draining to Shell Creek (Dry Creek) which has received nearly continuous discharge
from the interjm ground water remediation operation. The treated waters are monitored by the
facility’s National Pollution Discharge Elimination System (NPDES) permit. Ground water flow
in the vicinity of Lindsay, Nebraska is generally fo the south. The aquifer thickness ran ges from
35 to 50 feet. The average ground water flow velocity is about three feet per day. Ground water
flow dircction at the site is complex because of the influence ol several high capacity wells.

History of Contamination

The site was originally a gasoline station until the late 1950's. In 1958, Paul Zimmer began
manufacturing irrigation systems. In 1961, the plant was constructed and in 1965, Lindsay
Manufacturing began.  Disposal of materials from plant operations historically included
discharge of spent acid from the galvanizing building. From the early 1970s to 1082, a spent

acid stream was piped to an earthen disposal pit located north of the company’s galvanizing
building. In 1982 Lindsay replacéd the pit with a new wastewater treatment facility designed to
neutralize the spent acid. During the installation of the wastewater treatment facility, four wells
and a deep test hole was dritled and sampled in January 1983. The samples revealed the ground
water had abnormal acidity and temperatures. Lindsay reported these findings to NDEQ and
began an investigation of the soils and ground water.




Initial Response

In 1984 Lindsay began operating a ground water extraction and treatment system, whereby the
ground water is treated by neutralizing and removing contaminants {Original Interceptor Well -
OIW). A second extraction well (Add-On Interceptor Well - AOTW) was installed in 1989, to
control off-site migration of contaminants and increase the radius of influence. Lindsay began a
study of the nature and extent of contamination remaining at the site and completed its study in
1990.

The site was proposed to the NPL on October 15, 1984, and became final on Octaber 4, 1989, In
response to a release or a substantiat threat of a release of hazardous substance(s) at or from the
site, Lindsay initiated an RI/FS on January 5, 1988. The RI report was completed on June 20,
1990, and an FS Report was completed on August 27, 1990. On July 10, 1990, the Proposed
Plan identifying the preferred remedy was presented to the public for their review and comment,
along with the final RT and draft FS reports.

Basis for Taking Action: Contaminanis

Hazardous substances that have been released at the site include sulfate, zinc, iron, cadmium,
chromium, Jead and volatile organics from former process waste. Qff-site ground water contains
hecavy metals including cadmium, zinc, and VOCs including 1,1-dichloroethane, 1,2-
dichloroethane, 1,1-dichloroethene, 1,2-dichloroethene, tetrachlorosthylene, 1,1,1-trichlorocthanc
and trichloroethylene. These VOCs have been identified in the perched sand channe! in the
northemn half of the site, in clay soils in the area around the northem quarter of the main plant,
and between the main plant and the southem end of the galvanizing building. People could be
exposed to contaminants by drinking water from contaminated domestic wells, by direct contact
with contaminated water, by inhaling contaminants released during water use, or by eatin g food
in which contaminants have bicaccumulated.

IV. REMEDIAL ACTIONS
Remedy Selection

The EPA selected a remedy that-included a pilot study to evaluate the feasibility of vacaum
extraction of on-site soils, installation of such a system if.it is deemed practical, enhancement
and utilization of the existing ground water extraction and treatment systems, installation of
additional grourid water monitoring wells, installation of an additional extracti on well, and
contimued monitoring of the ground water collection/treatment system during cleanup activities.

The ROD for the Lindsay Manufacturing Superfund site was signed on September 28, 1990. The
Remedial Action Objectives (RAOs) were developed as a result of data collected during the



remedial investigation to aid in the development and screening of remedial altematives to be
considered for the ROD. The RAOs for the site were to;

L.

(VA

Prevent current or future exposure to the contaminated ground water;

Determine the practicability of reducing contaminant migration from the soil into
the ground water;

Implement soil vapor extraction, if practicable; and

Restore the ground water aquifer to MCL quality.

The major components of the remedy selected in the ROD include:

1

A pilot study to evaluate the practicability of vacuum extraction of organic
compounds from contaminated soil.

If determined to be practicable by EPA and/or NDEQ, design and implementation
of full scale soil vapor extraciion system based on pilot study data.

Enhancement of the existing ground water extraction and treatment system by
either increasing the volume of on-site pumping from the existing extraction wells
or by the installation of an additional interceptor (extraction) well.

- Utilization of the existing ground water monitoring wells near irrigation well

#54278 to further delineate the ground water contaminant plume.

The monitorimg of the ground water collection/treatment system and the ground
water contaminant plume during ground water remediation activities.

If appropriate to protect human health, EPA and NDEQ will evaluate bptions, as
part of implementation of the ROD, to ensure that drinking water wells are not

installed in areas of the contaminant plume on-and off-site.

Remedy Tmplementation

In a Consent Decree (CD) signed with EPA on April 9, 1992, the responsible parties agreed to
perform the remedial design/remedial action (RD/RA) and pay past costs for cleaning up the site,
The RD was conducted in conformance with the ROD. The RD was approved by EPA in 1992,

+ In early 1993, a third extraction well became operational to assist in pumping and treating the
ground water. The SVE pilot study was concluded in 1993. Design of the full-scale SVE system
was completed in mid-1994; construction began shortly thereafter and the SVE system became



operational in early 1995. In 1996, EPA cvaluated the SVE system and determined site specific
remediation goals had been attained and verified. Once verified, the SVE system equipment was
decommissioned and the site restored. The EPA also evaluated the use of i irrigation as & means
for disposal of the removed ground water. The Nebraska Department of Health performed a risk
assessment and the resulis of this assessment determined that no unacceptable risks were
associated with using irrigation as a disposal option. The EPA modified the ground water
pumping and is allowing the pumped water to be beneficially reused for irri gationn. This reduced
the operating costs by approximately $100,000 annually. The EPA completed the First Five-
Year review of the site activities in 1998, which scrved to document the medifications to the
extraction and treatment system and also determined that the remedy remained protective of
human health and the environment,

Lindsay Manufacturing and EPA have sampled downgradient domestic water wells since 1990.
The wells that have been sampled are shown in Attachment 2, the Site Plan. Until 1998 only
irrigation well #54278 and the Beller stock and domestic wells contained the contamination
plume. In 1998, the Priester domestic well showed the presence of tetrachloroethene above the
MCL. The other domestic wells remain free of contamination,

In May 1998 Lindsay proposed conducting a 3-month treatability study utilizing MW89-12 as the
extraction well. Lindsay determined that water could be extracted from this well at a rate of 60
gallons per minute. The extracted ground water would be piped into the settling pond for air
stripping through a modified irrigation system. As the residual contamination is in the top of the
aquifer, pumping only the upper zone would be more efficient purnping the entire aquifer. In
October 1998, the EPA notified Lindsay Manufacturing that EPA and NDEQ supported the
modification to use MW89-12 as the extraction well, provided all remediation wells (OTW,
AOIW, and TIW) remain in place until remediation goals are attained. In addition, the EPA and
NDEQ support the use of the low level contaminated ground water as irrigation water during the
summer months. In the fall of 1998, MW89-12 removed 6.2 million’gallons of contaminated
ground water from the aquifer. In March 1999, OIW well removed 30.5 million gallons of water
from the aquifer. In the next six months, MW89-12 removed 12.8 million gallons of
contamunated ground water. In August 1999, several nearby domestic residents’ water supplies
were tested to determine if they contained contamination from the Lindsay site. No new
domestic supplies were found to contain contamination from Lindsay above the MCLs.

In November 2000, the EPA held discussions with Lindsay for them to explain the levels of

- contammation present in selected monitoring wells. Monitoring well MW89-14 is located in the
“sandy channel” area of Lindsay and the water in this well is from infiltration. MW89-15 isa
deeper well and is screened in the upper portion of the sand and gravel aquifer. Water levels in
the sand and gravel aquifer fluctuate each summer based on seasonal irrigation demand. As the
water levels drop, ground water in the perched sand channel and in the silty clays between the
sand channel and the aquifer drain, in part, to the aquifer. The silty clays between the sand
channel and the aquifer contain chlorinated solvent residuum that continues to release to the



release to the aquifer. In 2000, drought conditions resulted in wider scasonal fluctuafions in
water levels in the aquifer. Monitoring well MW89-12 is in an area with mixed permeability.
The upper portion has very low permeability. The lower portion of the screened interval is in the
upper portion of the ground water, therefore the levels of the VOCs removed from the pumping
of this well reflect the contamination as it draing into the aquifer. See Attachment 3, the January
30, 2003, letter report to EPA, for further details. Remediation efforts are focused on the caplure
of the VOCs present to protect the aquifer and to enhance the degradation of the contamination
present. In 2000, approximately 23,000,000 gallons of contaminated ground water were removed
from monitoring well MW89-12, Irrigation wells removed contaminated ground water, but the
amount used for irngation was not recorded. In 2001, approximately 19,000,000 gatlons of
contaminated ground water were removed from monitoting well MW89-12. Trrigation wells
were used to remove the contamination migrating from the plant site.

In 2001, Lindsay proposed to do additional work using an innovative technology, hydro gen
release compound or HRC®, to address the residual aquifer contamination. The HRC® was
injected into the aquifer at 22 locations. One hundred and fifty pounds of HRC® was injected at
each location. This work was completed in September 2001. Quarterly ground water monitoring
was modified to include the inorganic parameters used to assess the effectiveness of the HRC®.
The ground water monitoring program was modified to test for the inorganic parameters
(dissolved oxygen, oxygen release potential, sulfate, sulfide, dissolved iron, total iron} at
monitoring wells close to the injection locations. As of February 2003, the field parameters
monitored have not clearly indicated a change in the subsurface ch emistry. This could be due to

“the soils at the site or the drought conditions which would have accelerated the movement of the
HRC® from the treatment zones info the aerobic aquifer. The EPA will continue to work closely
with Lindsay to determine if there are ways to address this residual contamination present and to
prevent the migration of the source beyond its current location.

The ground water analytical results from the 38" to the 57 quarter are presented in Attachment 5
of this document. The analytical results indicate that, for the most part, the ground water plume
is contained in isolated areas between ground water monitoring well MW89-14 in the perched
sand channel, to monitoring well MW85-12, the top of the aquifer, to the area located near MW-
92-3, to the Priester’s domestic well. The EPA is concerncd that, unless further investigation and
responsc action is undertaken, this plume may continue to expand.

System Operation, Operation and Maintenance
Lindsay Manufacturing is conducting ground water monitoring and maintenance activities
pursuant to the Operation and Maintenance Plan (OMP}) that was approved by EPA in the 1992
CD. The primary activities associated with the OMP include: :

1. Inspect the condition of the monitoring well network, the extraction system and
the irrigation systcm used for disposal of the extracted water.



2. Conduct quarterly ground water menitormg until the MCLs are reached; and

3. Prepare reports of the ground water monitoring information and send to EPA ona
biannual basis.

O&M costs include sampling and monitoring efforts, monitoring well maintenance, and writing
reports. Operation costs for the past five years are as follows in Table 2:

Table 2 - Operating Costs

Year - Costs

1998 - $112,207

1999 $138,913

2000 - $128,813

2001 . - $ 99,035

2002 $181,145

2003 ' $ 75,742, January through April

The 2002 costs were elevated due fo the billing for the HRC® work in 2002 and the increased
monitoring for the domestic supplies and the increased monitoring of the HRC® work efforts.
The domestic water issues resulted in additional consulting charges, engineering time and
laboratory cosls not experienced 1n prior years.

V. PROGRESS SINCE THE LAST FIVE-YEAR REVIEW

Ground water extraction and treatment by usc of irrigation systems continued during the past five
years. Approximately 1226 pounds of VOCs were removed in approximately 74 million gallons
of water. Ground water monitoring continued for selected existing monitoring locations.
Monitoring of the quality of the drinking water at the Priester’s and Beller’s continue on a
frequent basis. Bottled drinking water is currently being supplied to the Beller residence. The
Priester household has a whole house treatment system which has experienced some problems in
the past. The existing houschold systems have shown breakthrough of the contaminants.
Lindsay Manufacturing has designed a new total house treatment system for installation at cach
location. Qther domestic supplies in the area have been tested and were free of contamination
from the Lindsay Manufacturing site. Efforts will continue to include identification of any

_ additional domestic supply wells which could be impacted by this plume, as well as additional
efforts to address the plume prior to further migration. Table 3 contains the ground water
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range of the contaminant and the time the maximum was expericnced, as well as the range of
contaminants during the last four sampling events.

VI. FIVE-YEAR REVIEW PROCESS
Administrative Components

Members of the responsible parties and the state of Nebraska were notified of the initiation of the
Five-Year Review. The Lindsay Manufacturing Five-Year Review team was led by Diane
Easley, (Remedial Project Manager - RPM) for the site, and included Kirk Morrow, NDEQ. The
review was conducted between January 7, 2003, and May 20, 2003, It included community
involvement during the public availability session held on February 12, 2003, document review,
data review, site mspection, local interviews, and report development and review.

Community Involvement

Activities to involve the community in the Five-Year Review werc initiated in February 2003 by
the RPM and the Community Involvement Coordinator for the site. A notice was published in
the Columbus Telegram on February 9, 2003, and a fact sheet was sent to the Lindsay parties on
the EPA mailing list explaining the initiation of the Five-Year Review. The notice and fact sheet
mnvited the public to submit any comments to EPA. A public availability session was hcld at the
community center on February 12, 2003, Approximately 20 citizens were in attendance. Several
comments concermng the ongeing work efforts and the impacts to the community and the ground
water were received and discussed.

Soon after approval of this report, a notice will be placed in the same local newspaper
announcing that the Five-Year Review is complete, and that the results of the review and the
report are available (o the public at the Columbus Public Library and the EPA Region 7 Record
Center. : -

Document Review

This Five-Year Review included a review of relevant documents including O&M records and
monitoring data. o

Data Review

Ground water monitoring was first conducted at the site in 1982 with the installation of the OIW.
The most recent ground water monitoring effort was conducted in May 2003, Quarterly
sampling events are conducted in February, May, August, and November. Reports of the
information collected at the site are presented to EPA on a semi-annual basis. The most recent
report was received by EPA on April 14, 2003. Ongoing discussions are being held with the two
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parties with domestic wells affected by the Lindsay plume. Lindsay is currently supplying
bottled drinking water to the Bellers and a whole house treatment system to the Pricsters, which
delivers water free of contamination.

The quarterly sampling conducted in February 2003 was the 57 quarterly sampling event,
Summary sheets showing the contamination present at each monitoring location are presented in
Attachment 5. Figure 2 shows the location of the wells and the area affected by the Lindsay
plume. Domestic party wells were sampled and are shown on Figurc 3. Other than the Beller’s
and the Pricster’s, all wells were found to be free of the contamination migrating from the plant
site,

Tables for each well are presented in Attachment 5.

Table 3-Ground Water Monitoring 1998-2003
Concentration Range of Three Contaminants of Concern
In micrograms per liter (ug/l)

Date (month and year) of Maximum Occurrcace Shown

Sampling 1-1-DCE, 111-TCA, PCE, Screen
Location MCL7) (MCL 200} 1 MCL 5) Location
MW87-3 5U'-27, max 2-03 | 5U-40, max 5-01 5U-8, max 2-03 135" deep, 46'
aquifer well screen -
range last 4 | 12J-27 5U-29 SU-8

MW89-15 6-280, 25-520, 15-1701, 63' deep, 10
up aquifer max §-01 max 8-00 max 8-02 well screen
range last4 | 46-130 51-2907 38-170J

‘MW89-14 5U-49, 5U-94, 5-43, 44 decp, 10
sand chan. max. 2-98 max 2-98 max 2-98 screen

range last4 | 5U-12J SU-197 6-11

' A U-code indicates the limit of reportable detection limits. A J-code indicates that the
compound was present and an “estimated” value is reported. The J-code is usually applied when
the sample was analyzed after the holding time limit was exceeded.
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MWS89-12? 11-316, 9-450, 32-1700, 72' deep, 10’
up aquifer max 2-98 '| max 2-98 max 2-98 well screen
range last4 | 19]-78] 11J-110 28J-400,

O1w SU-1201, 5U-2907, sU-1107, 40" screened

max 8-02 max 8-02 max 8-02 mterval, 95
deep

range last4 | 13-120J 7290 16-110]

AOIW 50U sU-6 5U 130" deep, 30"
screened
interval

range last 4 | 50 5U-6 s5U

MW92-3A4 | 5U-67, 14-130, 6-56, 88.5'deep. 10

up aquifer max 5-02 max 5-00 max 5-02 well screen

range last4 | 5-67 63-89 23-56

MW92-3B 5U-59, 5-210, SU-98, 125" deep. 10"

low aquifer .| max 2-98 max 2-98 max 2-98 well screen

range last4 |SU 5-127F 5U-6

Priesters 11U-80, 1U-170, 1U-69, _ domestic

max 5-02 max 5-00 max 5-00 supply
range last4 | 24-30] 47-547 24-3G]

Ground water elevations fluctuate during the year. The contarmnination is present in the sand
channe] and during the irrigation season, the contaminants are drawn from the sand channel into
the upper aquifer. VOCs generally peak during the August sampling period. Monitoring well
MW8S-15 is located nearest to the residunm and serves as an indicator of the amount of VOCs
transferred to the aquifer. MWR89-12 serves as an extraction well and the levels of VOCs present
in this well indicate the amofnt of contamination present in the upper aquifer. From 1995 to

-

2 Note: MW89-12 currently serves as an extraction well. From May 1998 to February
2003 the total pounds of volatiles extracted by pumping this well was 225.5 pounds in 74 .3
million gallons of water, During 2002 MWg9-12 was damaged by a winter storm. Afier repairs
were made, Lindsay requested that EPA and NDEQ consider drop irrigation as a reuse oplion,

The request was granted and the extracted ground water was used on crops.
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- 2002 the levels of total VOCs have fluctuated from a low of less than 120 ug/l in 1996 to a high
of greater than 1000 ug/] in 2001. Previous elevated levels of VOCs were in the 1997-1998 time
period where the tofal VOCs were in the 2000-3000 ug/l range. MW&9-14 contains levels of
contaminants that are approaching the MCLs. The extraction well OIW had levels nearin g the
MCLs in 1999, but thosc levels rebounded and were elevated in August 2002. This could be in
response (o the drought conditions that the Lindsay area experienced. Monttoring well MW87-3
and AOIW show levels of VOCs ncar the MCLs for the past several years. Monitoring welis
MW92-3A and MW92-3B show the contamination in the shallow and deep portion of the
aquifer. MW92-3A is currently showing elevated levels of the contamination, while MW92-3B
is declining,

There are three primary wells on the Beller’s property. They include the Beiler Irrigation weil,
the Beller stock well and the Belier domestic well. Sampling of these wells have been somewhat
intermittent during the past five years. The Beller irrigation well (#54278) was part of the -
remediation system until 1998 when the levels of contaminants achieved clean up leveis.
Monitoring continued quarterly until August 1999 after eight quarters of data indicated that the
well was no longer impacted by contamination. The Beller stock well was sampled four times
during the past five years. The levels of contaminants in this well have increased considerably
and this well will be monitored annually in August along with the irrigation well. The Reller
domestic supply well had been sampled on a quarterly basis until November 1999, and was not
sampled again until September 2002. The levels of contaminaat have increased in this well and
PCE was present in the Beller’s domestic supply well above the MCL. .

The Priester’s domestic supply well exhibited high levels of contamination in May 2000 and May
2002. Lindsay continues to monitor this supply well frequently. Priester’s stock well was
sampled and was found to contain carbon tetrachloride. The Priester’s stock well is located near
some grain storage bins. Carbon tetrachloride has been used in the past for grain fumi gation,
Carbon tetrachloride has not been present in the ground water from the Lindsay Manufacturing
site and therefore is not considered to be associated with the Lindsay Manufacturin g Superfund
site.

The Lindsay area experienced drought conditions in the summer of 2002. The ground water
elevations reflected these conditions. The levels of total VOCs in MW-89-12 ranged from a low
in May 2002 of 60 ug/l to a high of 504 ug/l in November. In February 2003 the levels of total
volatiles remained high and were 525 ug/l.

Site Tnspection
An inspection was conducted at the site on February 12, 2003, by the state and EPA. The

purpose of the inspection was to assess the protectiveness of the remedy, the location of any
nearby residents, the location of the extraction well and the location of the ground water
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moniloring wells, This site includes the Lindsay manufacturing facility where site access is
restricted. There are no institutional controls on the plant site property.

Examination of the site revealed the following: No major operation and maintenance problems
were identified at the plant site. The plant site is a manufacturing facility with limited access to
the general public. The location of the cxtraction well (MW89-12) was identified. The discharge
pipe from the extraction well to the irrigation system was broken. This pipe was fixed and a
digital picture showing the system operating was sent to EPA on May 15, 2003 and shown in
Figure 5. All monitoring wells were located and were found to be in good condition. All known
domestic supply wells downgradient of the site in the pathway of the plume were identified.
Ground water information is being presented to EPA and NDEQ on a bi-annual basis, 50 no
documents were reviewed by EPA or NDEQ during the site inspection. The EPA and NDEQ
met with the current residents impacted by Lindsay (Priesters and Bellers) 1o discuss the situation
and the work which Lindsay is required to perform under the Consent Decree. Both EPA and
NDEQ encouraged the parties to complete the discussions with Lindsay for the installation of the -
wheole house treatment systems. Lindsay is testing domestic supplies, stock wells and irrigation
wells, and providing each party with the analytical results of all testing performed on their wells
(domestic, stock or irrigation). It was noted that the Priester’s stock well was contaminated with
carbon tetrachloride, a contaminant not previously identified in the Lindsay plume. The EPA
believes that the carbon tetrachloride is from grain fumigation. No other VOCs were present in
the Priester’s stock well above reporting limits.

Interviews

The EPA and NDEQ participated in interviews with representatives of the village of Lindsay
during the public availability session. The community expressed concern that Lindsay was not
doing everything possible to protect the residents of Lindsay which were on domestic supply
wells. The EPA and NDEQ discussed the efforts which Lindsay had undertaken to be protective
of health and the environment, and the further actions that Lindsay was anticipating 10 conduct to
protect those parties affected. There was concern expressed by some in attendance that the
analytical results that Lindsay produced may not be reflective of the contamination present in
other domestic supply wclls. The EPA agreed to test any domestic wells downgradient (south) of
the facility, in the area to which the plume could potentially migrate. The EPA tested three
domestic water supply wells and all were found to be free of the contamination. Fi gure 2 shows
the location of the known domestic supply wells downgradient of the manufacturing facility.

VII. TECHNICAL ASSESSMENT

Question A: Is the remedy functioning as intended by ihe decision documents?

The review of documents, Applicable or Relevant and Appropriate Requirements (ARARS), risk
assumptions, and the results of the site inspection indicates that the remedy 1s functioning as
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intended by the ROD. This is the second Five-Year Review. Information from the first Five-
Year Review presented evidence that the soils were remediated by SVE, but the ground water
remained contaminated. Lindsay Manufacturing petitioned the NDEQ to modify the on-sile
remediation goals for three secondary contaminants. The NDEQ, with EPA’s concurrence,
modificd the on-site goals for sulfate, iron and pH on the manufacturing plant site. These
modified goals were: elevating the sulfate level for on-site ground water to 500 mg/], iron to 10
mg/l and pH to >5. Off plant property goals remain unchanged at the secondary standards for
drinking water. There is concern that the plume has continued te migrate off plant property,
beyond the capture zone of the frrigation wells and will continue to migrate beyond its current
location.

Lindsay has collected ground water samples from domestic, stock and irrigation wells located
downgradient of the known extent of the current plume. Lindsay is preparing to perform
additional work to identify the location of the plume and determine if there are other work efforts
which can be performed to prevent cxposure to the plume and to halt further migration.

Quarterly momtoring of existing monitoring wells and domestic supply wells will continue until
remediation goals are attained. Lindsay is also installing whole house treatment systems at the
Beller’s and Priester’s. As far as the operation of the exfraction system, there were no
opportunities for system optimization observed during this review. The existing monitoring well
network provides sufficient data to evaluate the effectiveness of the remedy on plant property.

At least one additional monitoring well downgradient of the Priester’s will be installed and
screened in appropriate zones to determine the extent of the ground water plume. Additional
investigative work efforts to determine the extent of the ground watcr plume using direct push
technologies and a mobile laboratory may be needed to characterize the vertical and horizontal
extent of the plumne in the southem regions of the site. This information would enable EPA and
NDEQ to ensure ground water contaminant levels remain protective of human health and the
environment. Except for the Bellers and Priesters demestic supplies, ground water monitoring
results from domestic supplies downgradient of Lindsay, as shown in Figure 3, do not exhibit the
contamination from Lindsay '

Question B: Are the exposure assumptions, toxicity data. cleanup levels. and RAOs used
at the time of the remedy seléction still valid?

.- There have been no changes in the physical conditions of the site that would affect the
protectiveness ol the remedy. i '

1. Changes in Standards and To Be Considereds

The remedial construction work at the site has been completed, and 41l ARARs cited in the ROD
remain as goals for the off-site plume. For the plant sitc plume, the three secondary goals have
been modified.
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2. Changes in Exposure Pathways, 'l'oxicity, and other Contaminant Characteristics

The exposure assumptions used to develop the Human Health Risk Assessment included both
current exposures and potential future exposures. There have been changes in the toxicity factors
for the contaminants of concern that were used in the baseline 1isk assessment. These were
minor changes and, if used in the risk assessment today, would result i a higher performance
goal than the goal presented in the ROD. The ROD assumptions are considered to be
conservative and reasonable in evalnating risk and developing risk-based cleanup levels. No
change to these assumptions, or the cleanup levels developed from them, is warranted. There has
been no change to the standardized risk assessment methodology that could affect the
protectiveness of the remedy. The identification of carbon tetrachloride in the Priester’s stock
well is a new development. The levels were just above the MCL of 5 ug/l. This well is being
used exclusively for livestock and 1s not used as a domestic supply. The carbon tetrachloride is
Dot a contaminant frorn the Lindsay plant site and EPA believes that it is from being used in

grain storage.

Question C: Has any other information come to licht that couid call into question the
protectiveness of the remedyv?

Yes. The ground water menitoring information indicates that the ground water plume has
continued to migrate beyond the plant property. Additional work efforts will be undertaken to
ensure that no one is using the contaminated water for domestic supply. Additional work efforts
will also be undertaken to determine if there are locations where treatment wells can be installed
to capture the plume and to halt further spread. Lindsay has monitored the domestic supply wells
downgradient of the plume. To date, only two domestic supply wells have been impacted.
Additional work will be undertaken to address the migration of the plume. Additional work will
also include installing one or more monitoring wells downgradient to the Priesters to determine

' the extent of the plume. This work would include site mvestigative work or installation of
additional irrigation wells to reduce the contamination in the ground water.

Technical Assessment Summary

According to the data reviewed, the site inspection, and the interviews, the remedy is functioning
as intended by the ROD. There have been no changes in the physical conditions at the site that
would affect the protectiveness of the remedy. The ARARs cited in the ROD are still valid. The
cleanup goals have not been met. There have been minor changes in the toxicity factors for the
contaminants of concern that were used in the baseline risk assessment, and there have been no
changes to the standardized risk assessment methodology that could affect the protectiveness of
the remedy. There 15 no other information that calls into question the protectiveness of the
remedy.
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VIIL. ISSUES
Table 4 - Issues
Currently Affects Future
Affects .
Issue . Protectiveness
Protectiveness /N)
(¥Y) (Y
Evidence.that the plume may be continuing to migrate N Y
Evidence the plume has impacted domestic subplics Y Y
Evidence that additional extraction efforts are needed to N Y
control the spread of the plume

[X. RECOMMENDATIONS AND FOLLOW-UP ACTIONS

Table 5 - Recommendations and Follow-Up Actions

. Affects
Recommendation Protectiveness?
/ Party Oversight | Milestone /N
Issue Follow-up Responsible | Agency Date L) .
Actions Current | Future
pipe Fix pipe and Lindsay State/EPA | Complete Y Y
from connect to 5/12/03
MWE89- | urigation pivot.
12 to '
irrigation
well
broke’
New Installed new Lindsay State/EPA | Complete Y Y
irrigation | center pivot 5/15/03
pivot system north of
installed | plant site
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. Affects
Recommendation Protectiveness?
I / Party Oversight | Milestone (Y/N)
ssue .
Follow-up Respounsible | Agency Date
Actions Current | Future

Verifyif | Lindsay will verify | Lindsay State/EPA | 9/30/03 Unlikely Y
any other | all domestic
domestic | supplies
supplies | downgradient
affected | beyond Priester’s
Monitor | Lindsay will add Lindsay State/EPA | 8/15/03 N Y
water nTigation wells
quality tu | and Beller’s stock
other | well to the August
wells sampling event on

annual basis:
Domestic | Install effective Lindsay State/EPA | 11/30/03 Y Y
supply treatment systems '
wells to ensure delivery

‘of contamination

frec water
Extent of | Install monitoring | Lindsay State/EPA | 12/31/403 | Unlikely Y
Plume well(s) south and

east of Priester’s

domestic supply

well
Add one | Install an Lindsay State/EPA | 12/31/03 N Y
or more extraction well
pumping | located between
well MW-92-3 and

Priester’s

domestic well

X. PROTECTIVENESS STATEMENT

The remedy at the site is currently protective of buman health and the environment, There are no
known nearby residents currently being exposed to the Lindsay contamination. Lindsay is
conducting quarterly ground water monitoring of all domestic supply wells identified in the
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pathway or potential pathway and, for those found to be contaminated, are providing treated
water or whole house treatment systems. Additional irrigation wells may be installed to halt the
migration of the contaminant plume. Additional monitoring wells are needed to define the
extent of the downgradient region of the ground water plume. All other threals have been
addressed by prior efforts

Long-term protectiveness of the RA will be verified by continued inspections, maintenance, and
sampling of the ground water at the site as specificd in the operation and maintenance plan.
Current data mdicate no exposure Lo ground water contaminants in the wells in the surrounding
area other than the Beller’s and Priester’s supply wells. These two domestic wells are currently
being treated to remove the contamination. Current monitoring indicates that the remedy is
[unctioning as intended.

XI. NEXT REVIEW

The next Five-Year Review for the Lindsay Manufacturing Superfund Site is required five years
from the date this review is signed. The EPA and NDEQ may consider conducting another
review of the effectiveness of the systems at Lindsay earlier, if conditions change or otherwise
‘warrant such evaluation.
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ATTACHMENTS
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ATTACHMENT 1

Site Location Map
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ATTACHMENT 2

Site Plan Showing Meaitoring Well Locations and other Figures
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ATTACHMENT 2

Site Plan Showing Monitoring Well Locations and other Figures
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ATTACHMENT 3
List of Documents Reviewed
Remedial Investigation for Lindsay, June 20, 1990
Risk Assessment by Nebraska Department of Health, 1989
Risk Assessment by Lindsay Manufacturing, 1990
Record of Decision, Lindsay Manufacturing Superfund Site, September 28, 1990
Coensent Decree, United States v, Lindsay Manufacturing, April 1992

Final Remedial Action Work Plan for Ground Water, July 23, 1992, approved on August 18,
1992 '

Operation and Maintenance Plan for the Lindsay Manufacturing Site Ground Water Extraction
and Treatment System, 1992

First Five-Year Report, July 1, 1998

Biannual Reports from Lindsay for vears '1998, 1999, 2000, 2001, 2002 and 2003
Work Plan for Polishing Upper Aquifer Water, May 25, 2061 |
Letter report from URS dated January 30, 2003

Subsurface Investigation and Ground Water Quality at the Lindsay Manufacturing Facility,
Lindsay, Nebraska dated May 1, 2003
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ATTACHMENT 4

Applicable or Relevant and Appropriate Requirements (ARARs)

=]

“Mediumj ARAR Status Requirement Action to be
Authority Synopsis taken to
Attain ARAR
Safe Federal - SDWA- Relevant & | CWA as guidelines The selected
Drinking Clean Water Act - Appropriate | from which states remedy has not
Water Act 40 CFR 122-125 for develop water quality | yet artained
(SDWA) point source direct standards. CERCLA | MCLs at all
discharge, NPDES §121{d}2) requires locations
effluent standards, compliance with such | within the
discharge limiis for guidelines when they [ monitoring
metals and pH. are relevant and well network.
appropriate.
Federal MCLs are
health-based criteria
which have been (
developed for 95
carcinogenic
compounds; these
criteria consider
exposure to chemicals
from drinking water.
‘Acute and chronic
exposure levels are
established.
Resource Federal 40 Code of | Relevant, For sludge produced | Sludge is no
Conservation | Federal Regulations | butno during the ground longer being
and {CFR) Part 261and | longer water treatment produced, .
Recovery Nebraska Title 128, | Appropriate | process, sludge therefore, this
Act (RCRA) produced is subject to | regulation is
RCRA requirements. | no longer
required.




1]

I Medium/ ARAR Status Requirement Action to be
Authority Synopsis taken to
Attain ARAR
Air/Clean Nebraska Title 129 | Relevant & | These standards are Emission
Air Act & Appropriate | emission level for levels from the
Stare Air Act volatiles at 2.5 ground water
tons/ycar emitted from | remediation
the remediation system have
system. been reduced
to levels below
the 2.5 tons.
per year.
Extracted
ground water
1s now used
for irrigation.
Location Portion of site within | No location
Specific 100-year floodplain, specific
treatment facility ARARs
outside floodplain identified.
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Attachment 5 - Monitoring Data and Site Reports



Volatites: micrograms per liter (ug/l)
Well ID: Monitoring Well #87-3

Date 1,1 -dichloroethcne 1,1,1-tnchloroethane | tetrachloroethene
11/94 NS

2/95 230 570 780
5/95 NS

8/95 130 300 690
11/95 NS

2/96 180 270 470
3/96 NS

8/96 88 170 9%
11/96 NS

2/97 8 22 32
5/97 NS

8/97 180 270 780
11/97 NS |

2/98 9 16 25
5/98 7 9 9
8/98 5U 7 57
11/98 7 12 6
-2/99 12 18 5U
5/9% 10 16 5U
8/99 7 18 5U
11199 14 24 6.
2/00 10 25 50U
5/00 10 27 50
&/00 7 15 50U
11/00 15 29 50




date 11-DCE 111-TCA PCE
02/01 , 14 28 5U
05/01 17 40 5U
08/01 |12 21 | 5U
11/01 19 30 5
02/02 22 ' 30 6
05/02 14 22 5
08/02 127 137 sUT
11/02 17 5U 8
02/03 27 29 8
05-03 3 24 1

Screened interval is 135" deep with a 46" well screened interval. This monitoring well should be
reflective of the quality of the ground water in AOIW. This is considered to be an “aquifer”
monitoring well. Lindsay well 87-3. September 17, 2001, work was initiated at the Lindsay site.
This work included the injection of HRC, a patented substance which is a food grade poly-lactic
acid, It’s purpose is to induce a reducing environment in the aquifer which would canse the
chlorinated volatiles to be reduced to substances which are then dissofved in the aerobic portion

of the aquifer.



Monitoring Well # 89-12

Date  [twotal | 11-DCE | 11-DCA | 12-DCE | 12-DCA | 111TCA | TCE | PCE
VOCs

MCLs, 7 1o 170 5 200 5 5
ug/l standard

1197 | 1915 | 150 170 15 50 260 20 1300
298 2696 | 310 180 27 5U 450 29 1700
598 | 3513 79 24 5U SU 130 5U 280
898 | 437 45 34 5U 5U 88 5U 2707
1198 1411 |44 17 5U 5U 130 5U 220
299 |71 15 sU 50 5U 9 5U 47
599 | 708 63 15 5U 5U 270 5U 360
899 |242 |28 12 5U 5U 7 5U 130
1199 416 |40 16 5U 5U 110 5U 250
200 |68 |13 5U 5U 5U 20 5U 35
500 |142 |20 5 5U 5U 57 5U 60
800 | 341 35 28 50 sU 48 5U 230
11-00 | 186 14 5U 5U 5U 42 5U 130
201|130 11 517 SU 5U 31 88 130
501|251 33, 12 5U 35U 66 5U 140
801 |647 |75 64 10 5U 120 SEL
1101|379 54 29 6 5U 120 5U 170
202 117 24 5U 50 5U 23 5U 70
502 |60 18 5U 5U 5U 10 5U 32
802 | 468 78] 467 505 | sUl 847 . |sur | 260
11-02 | 504 74 33 7 5U 110 5U 280
203|529 |42 15 5U 50 67 5 400

5-03




Volatiles: micrograms per liter (ug/l)
Well ID: Monitoring Well #89-12

Date 1,1-dichloroethene 1,1,1-trichloroethane | tetrachloroethene
11/94 400 840 1600
2/95 220 250 610
5/95 360 520 500
8/95 26 50 200
11/95 107 7] 561
2/96 19 45 250
5/96 32 88 7
8/96 87 200 14
11/96 90D 240D 1000D
2/97 180 200D 390D
5/97 68 120 290
8/97 32 100 500
11/97 180 260 1300
2/98 310 1 450 1700
5/98 79 130 280
8/98 45 88 2707
11/98 44 130 220
2/99 15 9 47
5/99 63 270 360
8/99 28 72 130
11/99 40 110 250
2/00 13 20 35
5/00 20 57 60
8/00 35 48 230
11/00 14 42 130




DATE 11-DCE 111-TCA PCE
02/01 11 31 88
05/01 33 66 140
08/01 75 120 370
11/01 54 120 170
02/02 24 23 70
05/02 18 10 32
06/02 19J 117 28]
08/02 787 847 260)
11/02 74 110 280
02-03* 42 67 400
05-03 50 45 180

Lindsay well 89.12
EPA reviewed the historical data base for the levels of VOCs present in this well initially. In
1992, the PCE level varied from 860-6400 ug/l. In 1993, the PCE varied from 2000-6000 ug/l.
In 1994, the levels were between 600-1600 ug/l. The full scale SVE system began on March 15,
1995, for Areas 1 and 2. Well depth is 72.5' deep considered to be an upper aquifer well with a
10" well screen. Initiated a treatability study in May 1998 pumping this well at 60 gallons per
minute. The EPA and NDEQ evaluated the modification to the ground water remediation system
after the August 1998 quarterly sampling effort and determined that utilizing this well as the
source remediation extraction well and the use of irrigation during the summer growing season.

Since May 1998, monitoring/extraction well 89-12 removed the following pounds of VOCs from

the aquifer:

date
5-1698
8- 998
11-1998
2-1999
5-1999
8-1999
11-99
2-2000
3-2000
§-2000
11-2000

ug/l VOCs
513
437
411
71
708
242
416
68
142
341
186

million gallons
24
7.5
6.2
0
57
7.1
47
1.7
7.9
5.5
3.12

liters to gallons .

3.7854
3.7854
3.7854

3.7854
3.7854
3.7854
3.7854
3.7854
3.7854
3.7854

#454 to lbs.
10.3
273
213

336
14.3
16.3
0.96
9.4
15.64
4.84




2-2001 130 S 1.31 37854 1.42

5-2001 251 5.97 3.7854 12.5
8-2001 647 6.91 3.7854 : - 373
11-2001 379 4.83 3.7854 15.3
2-2002 117 0.72 3.7854 0.7
5-2002 60 0.008 - 3.7854 0.004
8-2002 468 2.59 3.7854 10.11
11-2002 504 0.131 3.7854 0.55
2-2003 529 0 3.7854 ¢

Total pounds of VOCs removed from aquifer since May 1998 is 1225,5 pounds in 74.3 million
gallons of water removed to February 2003.

In FY97, 102 pounds of VOCs were removed in 143,000,000 gallons of ground water.
129,000,000 galions of water were reused as irrigation water.

In January 1998 to November 1999, AOIW was pumped for 32,700 gallons of ground water.
OIW was used to remove 30,620,544 gallons which contained 10 ug/l of PCE or 2.6 pounds of
VOCs. Bellar north well removed 4.6 million gallons of water. Bellar south removed 22.4
million gallons of ground water and the Priester irrigation well removed 19.8 million gallons of
ground water for a total of 46,8 million gallons of ground water used for irrigation. These wells
were not sampled for VOCs so EPA has no way to determine the amount of VOCs contained in
the contaminated ground water. 59 pounds of VOCs were removed from 89-12 well in 1998. In
1999, 89-12 well removed 64.2 pounds of VOCs. 26 pounds were removed in 2000. The OIW
well contained 33 ug/l of VOC in Feb. 2000 and 70 ug/l in August, 2000. 94 million gallons of
ground water were used for irrigation in the summer of 2000.

Lindsay is no longer tracking the amount of irrigation water removed from the irrigation wells
surrounding the Lindsay facility. 2000-2002 have been drought years in and around Lindsay and
it is believed that ground water used for irrigation during the growing season was extensive.
Lindsay has also not analyzed the levels of VOCs in the irrigation wells so EPA can not
evaluate/estimate the amount of VOCs removed from the irrigation wells,

During the week of September 17, 2001, a treatability study was conducted at Lindsay where
several pounds of HRC, a food grade poly-lactic acid was injected inte the aquifer close to the
contaminants. The November 2001 results were the first results collected from this effort and
reported to EPA. The EPA has continued to monitor the ground water monitoring results and the
HRC work has not appeared to assist in the remediation of the plume present at the site.

The November 2002 results indicate that the levels of VOCs have rebounded in this well.
During 2002, this well was not pumped as much as in the past.due to mechanical failure.
Lindsay had started the well in March 2002 and it was pumping when a winter storm moved in
and froze the system and broke the irrigation system. Lindsay requested that EPA and NDEQ
consider using the water from this well as crop irrigation water. The NDEQ responded that it
was fine with that suggestion and Lindsay began operating this system for crop irrigation. This



was not implemented until much later in the season. Lindsay had mechanical problems with the
irrigation system used for disposal and they installed a new system in the spring 2003. The
startup date for the operation of MW89-12 was May 2003.



Volatiles: micrograms per liter (ug/l)
Well [ID: Monitoring Well #89-14

Date 1,1-dichloroethene 1,1,1-trichloroethane | tetrachleroethene
11/94 43 71 22
2/95 47 71 23
5/95 28 47 17
8/95 13 21 8
11/95 49] 161 21)
2/96 16 28 14
5/96 i3 18 14
8/96 76 120 43
11/96 24 58 18
2497 27 47 19
5/97 21 31 18
8/97 38 92 34
11/97 43 57 28
2/98 49 94 43
5/98* 41 45 35
8/98 43 26 21
11/98 25 |24 22
2/99 20 21 19
5/99 32 30 24
8/99 36 36 21
11/99 48 50 32
2/00 132 35 21
5/00 40 54 20
8/00 31 44 18
11/00 50 6 5




DATE 11-DCE 111-TCA PCE
02/01 9 10 8
05/01 g 10 : g
08/01 6 9 7
11/01 5U 8 5
02/02 5U 5U 6
05/02 5U 5 7
08/02 121 19J 9J
11/02 K 15 11
0203 5U s5U . 6
05-03 , 5U - |su 8

This well is 44.5 feet deep with a 10" well screen. It is considered to be a “perched sand channel well.”
Lindsay well §9-14.

Starting the week of September 17, 2001, Lindsay initiated a treatability study using HRC, a food-grade
poly-lactic acid io determine if the HRC would reduce the amount of chlorinated solvents remaining in
the aquifer. The November 2001 results are the first results EPA received from Lindsay since the

Injectiot.



Volatiles: micrograms per liter (ug/l)
Well ID: Monitoring Well #89-14

Date 1,1-dichloroethens 1,1, -trichloroethane | tetrachlorocthene
11/94 43 71 22
2/95 47 71 23
5/95 28 47 17
8/95 13 21 8
11/93 49] 611 217
2/96 19 28 14
5/96 13 i8 14
8/96 76 120 43
11/96 24 58 18
2/97 27 47. 19
597 21 31 18
897 38 92 34
11/97 43 57 28
2/98 49 94 43
5/98* 41 45 35
8/98 43 26 27]
11/98 25 ‘ 24 22
2/99 20 21 19
5/99 132 30 24
8/99 36 36 21
11/99 48 50 32
2/00 32 35 21
5/00 40 54 20
8/00 31 44 18
11/00 54 & 5




DATE 11-DCE 111-TCA PCE
02/01 9 10 8
05/01 8 10 8
08/01 6 9 7
11/01 50U 8 3
02/02 5U 5U 6
05/02 50 5 7
08/02 . 12 163 9]
11/02 8 15 11
(2-03 35U U 6
05-03 sU 35U 8

This well is 44.5 feet deep with a 10" well screen. It is considered to be a “perched sand channel well,”
Lindsay well §9-14.

Starting the week of September 17, 2001, Lindsay initiated a treatability study using HRC, a food-grade
poly-lactic acid to determine if the HRC would reduce the amount of chlorinated solvents remaining in
the aquifer. The November 2001 resuits are the first results EPA received from Lindsay since the
injection.



Volatiles: micrograms per liter (ug/)
Well ID: Monitoring Well #89-15

Date 1,1-dichloroethene 1,1.1-trichloroethane | tetrachloroethene
11/94 53 98 45
2195 63 100 50
5/95 85 130 55
§/95 88 190 95
11/95 171 28] 137
2196 47 83 41
5/96 56 100 48
8/96 34 62 33
11/96 65 97 48
2197 40 66 32
5/97 28 42 18
8/97 140 330 140
11/97 50 70 38
2/98 28 46 19
5/98* 42 59 29
8/98 83 130 73]
11/98 57 72 39
2/99 140 170 %
5/99 6 25 15
8/99 43 55 30
11/99 54 74 44
2/00 110 140 82
5/00 97 140 71 |
8/00 230 520 170
11/00 180 220 160




DATE 11.DCE 111-TCA PCE
02/01 130 180 100
05/01 59 81 43
08/01 280 450 270
11/01 140 200 110
02/02 110 130 93
05/02 67 89 56
08/02 | 1200 {2005 | 170J
11/02 130 180 110
02-03 46 51 38
05-03 58 76 53

This well is 63.1 feet deep with a 10" well screen and is considered to be an “upper aquifer” well.
Lindsay well 89-13.

In September 17, 2001, Lindsay initiated a treatability study using HRC, a food-grade poly-lactic
acid to determine if the HRC would be effective in reducing the levels of VOC present in the
aquifer. The analytical results from the Nov. 01 sampling are the first results EPA received from
the injection. ‘ .



Monitoring Well # 89-15

Date |total | 11-DCE | 11-DCA | 12-DCE | 12-DCA | 111TCA | TCE | PCE
VOCs

MCLs, 7 10 170 5 200 5 5

ug/l standard

1197 [158 |30 5U 5U 5U 70 5U 38
298 |93 287 5U 50 50 46) 5U 197
598 [130 |42 5U 5U sU 59 5U 29
8398 |293 |83 |7 5U 5U 130 5U 737
1198 | 168 7 50 5U 5U 72 U 39
299 | 409 140 7 5U 50U 170 5U 92
590 |46 6 5U 50 5U 25 5U 15
899 |128 |43 5U 5U 50 55 5U 30
1199|172 54 5U 5U 5U 74 5U 44
200 | 338 110 6 5U 5U 140 |sU 82
500 |315 |97 7 5U 5U 146 | sU 71

800 995 1230 56 19 sU 520 | 5U 170
11-00 | 594 | 180 25 9 5U 220 5U 160
201 {430 130 14 6 5U 180 50 100
500|183 59 5U 5U 5U 81 ! |suU 43
801 |1168 | 280 29 73 5U 450 {6 270
11-01 | 483 140 20 13 3U 200 50 110
202|340 110 7 5U 5U 130 |su 93
sz 212 le7 sy 5U sU 8 1 |su 56
8-02 | 744 1807 | s47 501 5UJ 2907 |sur | 1701
1102 | 496 130 36 40 50 180 5U 110
203|135 46 sU SU U 51 5U 38

3-03




Volatiles: micrograms per liter (ug/1)

Monitoring Well 92-3A

Date 1,1-dichloroethane 1,1,1-irichlorcethane | tetrachlorocthene
2/98
5/98 6 46 28
8/98 5U 427 14
11/98 19 83 38
2/99 6 67 30
5/99 25 120 54
8/99 Su 14 6
11/99 15 74 30
2/00 9 38 16
5/00 6 &8 fl32
8/00 50U 52 :!22
11/00 9 110 46
02/01 7 130 49
05/01 11 120 0
08/01 sU 75 2
11/01 .12 100 42
02/02 16 | 114 48
05/02 67 89 ‘|56
08/02 10 773 23
11/02 6 63 28
1 02-03 s 65 29
05-03 13 81 3 7




Volatiles: micrograms per liter {ug/l)
Well ID: Monitoring Well #92-3B

Date 1.1-dichloroethene 1,1,1-trickloroethane | tetrachloroethene
11/94 22 75 37
2/95 44 140 64
5/95 78 270 95
8/95 21 68 31
11/95 24] 787 367
2/96 37 120 50
5/96 45 170 66
8/96 37 160 568
11/96 56 170 73
2/97 120 370D 160
5/97 95 390 140
8/97 Is9 170 3
11/97 36 140 66
2/98 59 210 98
5/98 48 160 72
8/98 46) 1507 ﬁiﬁSJ
11/98 44 110 %13
2/99 26 87 33
5/99 58 180 ";'3
8/99 18 92 }9
11/99 126 74 $0
2/00 16 100 41
5/00 sU 14 7
8/00 7 42 21
11/00 10 34 15




DATE 11-DCE 111-TCA PCE
02/01 5U 26 12
05/01 4.7 17 77
08/01 5U 17 9
11/01 sU 16 8
02/02 sU 10 6
05/02 5U g 6
08/02 sU 127 5U
11/02 5U 9 [
02:03 5U 5 sU
05-03 5U 6 5U

Thas well is screened in the bottom of the aquifer.

(Lindsay well 92.3B)




Lindsay Manufacturing

GROUND WATER CONCENTRATIONS

Micrograms/liter
OIW WELL

Date 1,1-DCE 111-TCA PCE
8/94 42 41 34
11/94 31 35 35
2/95 29 36 43
5/95 26 28 38
8/95 47 100 64
11/95 - - -
2/96 36 62 24
4/96 14 20 15
8/96 12 18 9
11/96 7 7 7

Il 297 19 29 17
5/97 12 5U 20
8/97 34 54 22
11/97 7 7 [-.:7
2/98 19 33 30
5/98 5U 5U 6
11/98 5 5 6
2/99 22 5 33
5/99 5U 5U 5U
8/99 5U 5U | 10
11/99 5U 5U 10 |
2/00 12 5U 21
5/00 18 5U 26




7 8_ __
5 24
9 44
100 56

In March 15, 1995, the SVE system started for both Area 1 and Area 2. In August 1, 1995, OIW

well down, pumping from only AOIW and TIW (24.7 million gallons from AOIW and 46.2

million gallons from TIW) in October and November 1995. Tn the AOIW well, the pH ranged

from 5.8 to 6.65, this seems low. Extraction system shut down on November 20, 1990,

. Restarted on February 3, 1997, with OTW pumping only. The OIW well had not been pumped
during April-September 1997. The ground water from OIW in the November 1997 sample had

17 ug/t of 11-DCE; 7ug/l of TCA and 25ug/l of PCE. This well has a 40" screened interval and is

95" deep,



Lindsay Manufacturing
GROUND WATER CONCENTRATIONS
Micrograms/jiter

AQIW WELL

Date 1,1-DCE 111-TCA PCE
8/94 64 280E 360E
11/94 35 48 50
2/95 26 | S 120
5/95 133 130 160
8/95 | 28 76 100
11/95 - 48F 140§ 1907
2/96 34 74 97
5/96 51 5U 6
8/96 17 37 66
11/96 16 36 67
2/97 SU S5U 5U
5/97 5U SU 5U
8/97 . 30 56 ' 140
11/97 16 36 67
L 2/98 sy 5U 5U |
5/98 sy 5U 5U
8/98 5U | sU 5U
11/98 5U sU 5U
2/99 l ' :

599 |

8/99

11/99 5U sU - sU
2/00 5U : 5U 5U




5/00 U su su
8/00 5U 5U
11/00 5U 5U
2/01 sy 50 BEYT
5/01 1y 1.8 8,
| 8/01 | ___|sU | sy sU
11/01 | 5y U sU
2002 sU 5U 5U
5/02 sU 5U 5U_
08/02 5U 5U 5U
11/02 5U 5U 5U
02-03 sU 6 5U
05-03 5U 5U 5U

In March 15, 1995, the SVE system for Areas | and 2 started. In August 1, 1995, the OTW well
was down. Pumping only AOIW (24.7 million gallons) and TIW (46.2 million gallons) during
shut down for OIW. Extraction system shut down on November 20, 1996, and restarted on
February 3, 1997, with OIW well pumping only. The AOTW well pumped during April, J uly,
August, and September 1997. In July-Sept 1997, extracted 15.8 million gallons of water. In
November, 1997, the AOIW well had 6 ug/l of 11-DCE; 7ug/l of TCA and11 ug/l of PCE. This
wellis 130" deep with a 30' screened interval.

Started using only MW89-12 was used for extraction purposes only in 1998, Lindsay injected
HRC at cell 1 and cell 2 in September 2001.



Beller’s Stock Well
micrograms per liter (ug/l)

Date 11-DCE 111-TCA PCE
2-99 18 1 J
5-99 10 2 1
8-99 1U 2 2
9-02 21 29 65
11-02 20 30 86




GROUND WATER CONCENTRATIONS

Lindsay Manufacturing

Micrograms/liter

Beiler lirigation WELL
Date 1,1-DCE 111-TCA PCE
MAX 1989 78 450 91
MAX 1990 160 570 130
MAX 1991 230 1000 210
MAX 1992 54 150 47
MAX 1993 31 25 21
&/94 12 27 11
11/94 4 4 3
2/95 50 5U sU
5/95
8/95 76 300 92
11/95 120 430 130
2/96 13 39 15
5/96 2 4 2
8/96 16 43 16
11/96 1U 1U iU
2/97 iu 1U 1U
5197 9 23 D
8/97 40 110 37
.1 If9.? 1U 1U LU
2/98 1U 1U 1U
3/98 1U 1U 1U
8/98 1U 1U 1U
11/98 | U U 1U
2/99 18] 10 1U




In March 15, 1995, the SVE system for Areas 1 and 2 started. In August 1, 1995, O1lW well was
down. Pumping only AGIW (24.7 million gallons} and TIW (46.2 million gallons) during shut
down for OIW. Extraction system shut down on November 20, 1996, and restarted on Fcbruary

3, 1997, with OIW well pumping only. Pumped 36.9 millton gaﬂons from this well during the
April-September 1997 period.



Beller’s Domestic Supply Well

micrograms per liter

DATE 11-DCE 111-TCA PCE
5-98 1U U 1U
8.98 7 16 16
11-98 1U 1U 11U
2-99 1U 1U 1U
5-99 U L) U
8-99 U U 1U
11-99 NOT SAMPLED

2-00 NOT SAMPLED

5-00 NOT SAMPLED

8-00 NOT SAMPLED

11-00 NOT SAMPLED

2-01 NOT SAMPLED

5-01 NOT SAMPLED

8-01 NOT SAMPLED

11-01 NOT SAMPLED

3-02 NOT SAMPLED

5-02 NOT SAMPLED

8-02 NOT SAMPLED

9-02 1.4 1.8 ' 42
11.02 2.2 2.8 12
2-03 2.3 3.0 9.3




Priester House Well

Volatiles (ug/l) - Before

Date 1,1-dichloroethene | 1,1,1-trichloroethane tetrachloroethene
8/90 lorsy lor5U L or3U
8/93 lor5U 1 orsU 1or5U
11/83 Tors5U 1 or5U lor5U
2/94 lor5U 2] LorsuU
8/94 lorsu 3J 27
11/94 1orsuU ¢ 1orsu
2/95 5U 5U 35U
2/98 sU 11 10

5/98 6 13 13
11/98 8 18 14
02/99 7 14 14
05/99 14 32 31
08/95 20 40 31
11/99 28 56 44

1/00 30 59 37
02/00 49 94 55
03/00 36 130 05
04/00 65 140 62
05/00 75 170 6%
08/00 26 54 3z
11/00 15 33 20
02/01 22 52 26
05/01 49 110 46
08/01 33 63 32




11/01 | 38) 77 ' 31

02/02 51 94 49
05/02 80 130 63
08/02 307 547 307
09/02 29 53 24
11/02 27 50 | 28
02-03 24 47 27

05-03 40 o 7 41

In August 1999, several private wells were sampled and none of the domestic wells were
found to exceed the MCLs for VOCs cutside of the Priester well. The MCL for TCA is 200 ug/l
so even though there is a “high” level of TCA present, to date, the MCLs have not been '
exceeded. A treatment system was installed on the Priester well and ground water samples
representing both the before treatment and after treatment are collected and analvzed. The EPA
will be conducting a 5-year review during 2003 to determine the effectiveness of the HRC
injection as well as the use of irrigation as a remediation alternative using M89-12.

During 2002, this area experienced limited rainfall and the ground water levels were affected.
This well also cxperienced several problems in complying with the MCLs and Lindsay had tested
the quality of the ground water several times since they had breakthrough several times.

In October 2002, Lindsay tested the domestic supplies at the following locations: Doug Beller,
Ron Pfetfer and the old Moravec location. Al were found to be free of contamination at. the
lug/l level. In November 2002, Lindsay tested the following domestic locations: Priester’s, and
Bellers. Both wells were contaminated above MCLs, In December 2002, Priester’s drinking
water supply was tested three times and the Old Moravec well was tested as was monitoring well
MW89-11B. These wells were found to be free of contamination at the 1 ug/l except for MW89-



11B which contained PCE at 1.4 ug/l. As of December 2002, Lindsay believed that these
problems had been resolved and the system at the Priester’s was operating properly. In Janu ary
2003, the drinking water at Lindsay was tested two times and was found not 1o contain any
contamination above 1 ug/l. In February 2003, the following domestic supplies werc tested:
Beller’s before, Priester’s before and drinking water, Ben Pfiefer’s, Ed Luetkenhaus, and Ron
Pliefer. Contamination was present in Beller’s and Priester’s supply. All others were found to
be free of contamination above the detection limit of 1 ug/l. Priester’s after treatment was found
to be fres of contamination at the 1 ug/l level. Priester’s drinking water was further tested in
March 2003 and was found to be free of contamination above 1 ug/l.
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November 9, 1998

ViAo

Ms. Diane Lasley

EPA Project Coordinator

United States Environmental Protection Ageney
Superfund Division

726 Minnesota Avenue

Kansas Cily, Kansas 6610)

Enhanced Groundwater Remediation
Progress Repont

.S v, Lindsay Manuf'acturmg Company
C.A. 8:92-00015

Dear Ms. Easley:

Lindsay Manufacturing Cnrﬁpany‘ is pleased to submit this Fnhanced Groundwater Remediation Progress.
Report covering the pcnod from April | to September 30, 1998. This report includes the sumymaries of
Consent Decree items which have been completed or undenaken during the period from April 1 to
September 30, 1998 and the tasks to be completed or underiaken during thc next rcpomng period of
October 1, 1998 to March 3] 199¢.

Progress in enhanced groundwatr:r remediation has been madc and the aquifer restoration is near
completion. As such, the final stage of remediation has been changed 10 a resource sustaining effort. These
methods have been tested and found 1o have merit. These include the application of pumped water to
irrigation of crops. This modification to the remediation system was proposed 1o the EPA and NDEQ by
Lindsay in a {ctier dated September 25 and approved by the EPA and NDEQ in a letter dated November 2,
1998. Based on a May to Au;,usl 1998 treatability study, monitoring well MWE9-12 was converted to a
low-volume cxtraction well. Continued use of MW89- 12, as well as seasonal extraction via regional
imgation wells, will continue in order to capture the residual organics in the aquifer, The OIW will be Kept
ready to pump in the event of a downward shift in pII If required. the QIW will be pumped for 30 da)s or
less prior to the irigation season. :

Dames & Moore recommends 2 combination of adjustments in the final stage of aquifer resloration,
inciuding:  low-volume interception on property through converted monitoring well MWR9-12 and
monitoring of the ongoing seasonat dispersion of residuum down gradient by the existing irrigation wells.
Dames & Moore recommends the continued {and application of recavered groundwater during the irrigation
scason with onpaing monitoring as the finat stage of remedial action.



Co DAMES & MOORE
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1J.5. Environmental Prolection Agency
April 20, 1998 '
Page 2

If you have any questions regarding this Enhanced Groundwater Remediation Progress Report, please do
not hesitate 1o call me at your convenience.

Very truly yours,

DAMES & MOGRE, INC.

@7///_ Y

Roy W Eltion
Project Coordinator
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LINDSAY MANUFACTURING COMPANY
ENHANCED GROUNDWATER REMEDIATION PROGRESS REPORT
PERIOD COVERING APRIL i, 1998 to SEPTEMBER 30, 1998

1.0 INTRODUCTION

Lindsay Manufacturing Company is pleased to submit this Enhanced Groundwater Remediation Progress
Report covering the period from April 1 10 September 30, 1998. This report covers the second and third
calendar quarters of 1998 and presents groundwater elevations for the months of April thraugh September
1598; a summary of groundwater recovery and treatment during the period; and the analytical resulis from the

~ thirty-eighth and thirty-ninth quarterly rounds of groundwater samples. This report includes the summaries of

Consent Decree items which have been completed or undertaken during the period from April 1 to September
30, 1998 and the tasks to be completed or undertaken during the next reporting period of October 1, 1958 to
March 31, 1999. In addition, conclusions and recommendations are offered for the final stage in aquifer
remediation. : : )

All ttems scheduled for completion/submission during this reporting pcrilod have been completed on or before

~ the scheduled compliance dates and no unplanned or unresolved delays were encountered.

ftems accomplished in this reporting period include the f‘olio\\’ing:
ltems . Dute Submitted or Performed

Submission of Enhanced Groundwaler . '
Remediation Progress Report (X1.27.g) - November 9, 1998

Collection of Thirty-Eighth Quarterly :
Groundwater Samples (X1.21.g) o May 10-13,1998 -

Collection ofTh-irty-Ninth Quarterly .
Groundwater Samples (X1.2}.g) August 17-19, 1998

Items scheduled for completion during the next reporting period include the following;
tems - ' Scheduled Date

Lindsay letter, Modifications to Operation and _
Maintenance for the Ground Water System September, 1998

Submission of Enhanced Groundwater .
Remediation Progress Report (X1.27.g) _ April, 1999

Collection of Fortieth Quarterly

Groundwater Samples (XI1.21.g) i .- November, 1998

Collection of Forty-First Quarterly
Groundwater Samples (XI21.2) ~ . IFebruary, 1999
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2.0 SUMMARY OF REMEDIAL PUMPING

Monthly summaries of total gal]ons pumped from each wel! and the range of pH measured in each well are
presented in Table 1. Daily pumping records including the volume, pH and temperature of groundwater pumped
are available upon request.

During the thirty-cighth and thirty-ninth quarters, monitor well MW89-12 was the only well operated within the
Interceplor system. MW89-12 operated between May 29 and September 30, l998 with only shont shutdewns
due 1o mechanical or power problems.

Tl'lis'schcd_uie was operated in order to enhance remediation by intercepting residuum downgradient of the OIW
and sand channel while the regional agricuitural irrigation wells were pumping during the irrigation season to
{further anenuate downgradient residual oonlammatlon as recommended in our April IS 1997 groundwater
remediation report.

The pH in the water of the OIW interceptor well water ranged from 6.17 S.U. to 645 S.U. during sampling
rounds (Table 1). The pH in the water of the AOIW interceptor well water ranged from 6 S.U, 10 6.5 S.U.
during sampling rounds (Table 1).. These ranges are similar to previous quarters and exhibit a gradual shift
upward towa.rd background. :

Seasonal well pumping and crop irrigation continued dunng the surnmer aiding in the off property attenuation of
the residual organics and metals,

3.0 GROUNDWATER ELEVATIONS

Groundwater elevations wers mr:a.sured and rcmrded in. 8 select wells and piezometers during the thiny-eighth
and thirty-ninth quarterly sampling. A tabulated summary of the water level measurements is presented in Table
2. Due to the approved decreased water level data collection, sufficient data for creating potentiometric surface
maps of the sand and gravel aquifer was not available. However, hydrographs of two wells, MWE$9-13 (in the
Sand Channel) and MW89-15 (Sand and Gravel Aquifer) were created to compare current water levels to
histarical water [evels during the remediation program. These hydrographs are included as Figures 1 and 2. The
water levels observed in the monitor wells are consistent with previous water levels, accounting for pumping and
scasonal fluctuations. These hydrographs and other waler level data will be updated as further sampling round
data is received, but will not be included in later reports unless significant departures from historical water levels
are noted. The tabies will be discontinued afler this report for efficiency. Records will be kept and can be
supplied upon request if required. S : .
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4.0 SUMMARY OF QUARTE‘.RLYIG ROUNDWATER MONITORING

A summary of wells sampled and the analytical program for this period is presented in Table 3. Since the
approved limited number of monitoring wells represent principally remediation control monitoring wells,
1soconcentration maps could nat be prepared. Hence, the analytical data and field measurements of indicator
parameters are presented in tabular form and are discussed in the folfowing text. Comparisons 10 pasi quarterly
sampling results are discussed where useful in understanding the enhanced remediation.

A significant finding is the control of lhe water quality ‘in the aquifer. The areas of exceedence of cleanup
criteria are defined along an axis from source arca to the downgradient teminus. No significani deviations
occurred in 1998 in this trend, evidence of the control of the ambient flow of groundwater and capiure by
interceptor and irrigation wells along this axis. This includes data collected after the initiation of interception
pumping from MW 89-12, which appears to be containing residuum from the vicinity upgradient of the AQIW.

“The Preister house and stock ‘wells have been added to quarterly sampling and analysis (Figure 3). Lindsay
Manufacturing has installed treatment on the house well water. Sampling will be pre- and post-treatment and
will continue until the Maximum Contaminant Levels have been achieved. The results of the sampling will be
reported with the required quarterly reports. There are no records available for the Preister house or stock well,
however the irrigation well is 94 feet deep with 40 feet of screen in the sand and gravel aquifer and operates at
1.500 gallons per minute.” For more information, refer to Appendix | of the Remedial Investigation.

41 FIELD MEASUREMENTS

Field specific conduclmty, pH and temperature measurements collected durmg, quarterly sampling events are
summarized in Tables 4 and 5. :

4.1.1 _Perched Sand Channel Resalts '

Field pH values measured in the samples collected from monitoring wells screened in the perched sand channel
were 6.49 and 7.11 Standard Units (5.1 for the MWE3-13 sample and 5.73 and 5.84 S.U. for thc MWE9.14
sample. The field pH reported for MW89-13 is similar to background fevels and MW$9-14 was similar to
previous quarters. The pH distribution in groundwater in the sand channel is similar to that observed in the
previous quarters, with the lowest pH values occurring toward the northern end of the sand channel.

Field specific conductivity values reported for groundwater samples coliccted from wells screencd in the perched
_ ,s;and channel were 835 and 640 umhos/cm for MWE9-13 and 1026 and 1220 umhos/em for M'W89-14. The
field conductivities reported for MW89-13 in the samples were consistent with the November and February
samples (690 and 640 umhos/cm), and are slightly hlgher than conductivitics seen in previous quarters (typically
less that 600 umhos/em). The {icld conductivity reported for MW89-14 during the thirty-eighth and thirty-ninth
quarters were consistent with the February sampie (1215 umohs/com) and are consistent with to slightly clevated
from samples collected during the thiny-fourth and thirty-fifth quarters (1045 and 955 umhos/em). The level of
spegilic conductivity, as expecled, is greatest in the northern end of the sand channel and declines toward the
south. :
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4.1.2 Sand and Gravel Aquifer Resuits

Field pH values measured in samples collected from wells screened in the sand and grave! aquifer ranged from
5.89 5.U to 7.11 S.U. with the lowest pH values primarily in zones adjacent to P-9 (5.89 S.U.), the OIW (6,17
S.U.), and the AIOW (6.0 §.U.). This pattern is similar to previous quarters.

Field specific conduttivity values reported for groundwater samples collected during the thinty-eighth and thirty-
ninth quarters from wells screened in the sand and gravel aquifer ranged from 470 umhos/em at the TIW 1o [500
umhos/cm a1 MW92-3B and MW89-15 with the highest conductivity values primarily in zores adfacent 10
MWO92:3B (1321 and 1500 umhos/cm), MW89-15 {1500 and 952 umhos/cm)}, and MW89-12 (1030 urnhos/cm
and 1109 umhos/em). This patiern is comparable to previous quasters. Conductivity in the lower portion of the
aquifer at MW92-3B is consistent with the thirty-sixth and thirty-seventh quarters (1610 and 1424 umhos/cm),
which is consistent with the aquifer stress by local irrigation well discharges.

4.2 INORGANIC LABORATORY RESULTS

inorganic analytical laboratory results for the monthly and qﬁanerly-sa.mpling events are summarized in Table 4,

Quality Assurance/Quality Contro! (QA/QC) revicw and validation are provided in the attachment 10 this report
- and any qualifications are shown by flagged notations in Table 4. In general, inorganic results were found 10 be

acceplable, ' ' - _ .

4.2.1 Perched Sand Channel Inorganic Results

. Zinc concentrations (23.4 mg/L) delected in the groundwaler collected from the perched sand channe! (monitoring weli
MW89-14) during the thirty-cighth quarter were consistent with concentrations noted during the thirty-sixth and thirty-
seventh quarters {11.9 mg/l and 21.4 mg/L, respectively). Sulfate concentrations (530 mg/L and 430 mp/L.) detecied in the
groundwater during the thiry-cighth and thiry-ninth quarters were consistent with concentrations detected during the
previous quarters (220 mg/'L and 440 mg/L.). Concentrations decreased as water levels declined and increased as water levels
rose. Zinc and sulfate concentrations detected during the thirty-cighth and thirty-ninth quarters were above the respective
MCLs (5.0 mg/L and 250 mg/L.). ' : -

Iron concentrations detecied during the thiry-eighth quarter (3.4 mg/L) increased from the lh'u‘ty-.scvemh quarter {247
mg/L), however, concentrations were similar to previos quarters. Concentrations were above the MCL (0.3 mg/L).

Groundwater collected from MW89-14 during the |hinf-ninLh quarter was not analyzed for metals, Groundwater collected

from MW89-13 during the thirty-eighth and thirty-ninth quarters was not analyzed for inorganic compounds, in accordance
with the altemate year sampling schedule outlined in the May, 1998 modification of the Statement of Work.. :

4.2.2 Sand and Gravel Aquifer Inorganic Resuits

During the thinty-eighth and thirty-ninth quarters, samples collected for inorganic analyses were collected only from
MWB3-15, MW87.3, and Beller Domestic, Stock, and [rrigation wells.

Zinc concentrations detecled in sampics from wells sereened in the sand and gravel aquifer ranged from 0.507

mg/l. at MWE7-3 to 12.3 mg/l. at MW89-15. For the thirty-eighth and thitty-ninth quarters, zinc concenirations
detecied were below the secondary MCL {5 mg/L) with the exception of groundwater collected from MWES-| 5.
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. Zinc detected at this well was 12.3 mg/L. during the thirty-cighth quarter. Metals were not analyzed from the
sample collected at MW89-15 during the thirty-ninth quarter.

Zinc at background levels was detecied in the Beller Domestic (filtered and unfiliered} and the Beller Stock
welis. Cencentrations were below the MCL. Zine concentrations detected in the Beller Imgation well during
the thi:‘ty;cighth quarter (1.13 mg/L) were similar 1o concentrations detected during the thirty-seventbh quarter
(1.06 mg/L). Concentrations were below the MCL for zinc.

Sulfate concentrations detected during the thirty-eighth and thirty-ninth quarters ranged from 49 mg/l. at MWE7-
310 680 mg/L at MWS89-15. Sulfate detected in sample coliccted from MW89-15 (130 mg/L.) during the thirty-
eighth quarter was below the MCL (250 mg/L) but increased and exceeded the MCL during the thirty-ninth
quarter (680 mg/L). Suifate detected in samples collected from the Beller Domestic, Stock, and Frrigation wells
ranged from 20 to 41 mg/L, below the MCL.

Cadmium was not detected in any of the wells sampled, including the Beller Domestic {filtered and unfiltered),
Stock, or Irvigation wells, during the thirty-eighth and thirty-ninth quarters.

Chromium was detected during the thirty-ninth quarier in the groundwater sample collected from MW87-3. The
concentration detected was 0.009 mg/L, below the MCL (0 05 mg/L). Chromium was not detected in the Beller
Domestic, Stocl\ or Irr:ga:lon weils,

Iron was detected in the groundwater sample collected -from MW89-15 during the thirty-eighth quarter (1.67
mg/L) and in the groundwater sample collected from MW&7-3 during the thirty-ninth quarter (0.23 mg/1.). The
concentration detected in MW89-15 was above the MCL (0.3 mgfL')A The concentration detected in MW87-3
was below the MCL. Iron was not detected in groundwater samples collected from the Beller Domestic, Stock,
and lr‘rigation weﬂs. - ' '

Groundwater samples collectcd from MWS87-3 and the Beller Domesnc, Stock, and Imgalson wells were

analyzed for lead, Lead (0.002 mg/L) was detected during the thirty-ninth qua.m_:r. in MWB7-3. Lead was

detected in groundwater samples collected from Beller Domestic well (prior to filtration, 0.005 mg/L), Beller

Stock weil {0.001 mg/L), and the Beller Irrigation (0.004 mg/L) well. Lead concentrations detected were below
the MCL (0.05 mg/l_) :

4.3 ORGANIC_— LABORATORY RESULTS
QOrganic analytical laboratory results for the-monthly anﬂ quarterly samphing events are summarized in Table 5,
. Quality Assurance/Quality Cantrol (QA/QC) review and validation are provided in the attachment 10 this repont

and any data qualifications are shown by flagged notations in Table 5. In general, organic results were found to
be acceptahle. ' : : '
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4.3.1 Perched Sand Channel Organic Results

The three predominant organic compounds detected in groundwater samples cotlected during the thirty-¢ighth
and thirty-ninth sampling rounds from wells screened in the perched sand channel are the same compounds
detected in previous quarters:  1,1-dichloroethene  (§,1-DCi).  |,1,1-trichloroethane (1,1.1-TCAY, and
tetrachloroethene (PCE). The groundwater sample collected from MWE9-13 contained 19 ug/l. and 23 ug/L,
PCE during the thirty-eighth and thinty-ninth quarters. These concentrations were comparable 1o concentrations
detected during the previous two quarters (13 ug/L and 17 up/L, respectively). The resulls for MW89-14 were
4] ug/L and 43 ug/L of 1,1-DCE, 45 ug/L and 56 ug/L of 1.1.1-TCA, and 35 ug/l. and 27 ug/l. of PCE. The
concentration of total organics in groundwater samples collected from MW89-13 (23 ug/L) and MW89-14 (126
ug/L) during the thirty-ninth quarter were consistent with conccnlratlons detected during the thirty-seventh

~quanter (17 ug/L and 186 ug/L, respectively). '

4.3.2 Sand and Gravel Agquifer Organic Results

Organic compounds were detected in 8 of the 13 wells sampled during the thirty-eighth quarter and in 8 of the 14

wells sampled during the thirty-ninth guarter. Organic compounds were detected in groundwater samples

collected from MWB87-3, MW89-12, MW89-15, MW92-3A, MW92-3B, the O] Well, Preister's House well, and

P-9 (Figure 1), Additionally, samples were collected in Junc 1998 from Belter's Irrigation well and Preister's

House, Stock, and Jirigation wells. Organic compounds were detected only in the sample collected from
- Preister’s House well. - -

In monitoring wells screened in the sand and gravel aquifer, concentrations of 1,1 -DCE ranged from not detected
t0 83 up/l. at MW89-15. 1,i-DCE was detected in groundwaler samples collected during the thirty-eighth and
thirty-ninth quarters from wells MW89-12 (79 and 45 ug/L.), MW85-15 (42 and 83 ug/L), MW92-3B (48 and 46
ug/L), and Preister’s House well (6 ug/L and 7 ug/L). Additionally, 1.!-DCE was detected in the Ol Well (30
ug/L} during the thity-ninth quarter, MW87-3 ('f ug/L.) during the thirty-eighth quarter, MW22-3A (6 ug/L)
during the thirty-eighth quarter, P-9 (25 ug/L) during the thirty-eighth quarter. and Preister’s House well (7 ug/L)
in June 1998. The concentration of 1,1-DCE detecu:d in most of the samples was at or above the MCL for 1,1-
DCE (7 ug/L.)

In the samples collected in which I,I,l -TCA was dctected conccntranons ranged from nof dctcctcd to 160 ug/L

- at MW92-3B during the thirty-cighth quarter. Concentrations detected were below the MCL {200 ug/L) for
1.1,1-TCA during the thirty-eighth and thirty-ninth quaner‘s L1A-TCA was not detected in groundwater
samples collected from the Beller wells.

PCE was detected in wells MW387.3, MW89-12, MW389-15, MW92-34A, MW92-3B, the Of Well, Preister’s
House well, and. P-9 at concentrations ranging from 5 ug/l. al MW87-3 10 280 ug/L at MW8E9-12,
Concentrations exceeded the EPA- MCL of 5.0 ug/L for PCE in cach of the samples where PCE was detected,
PCE was not dctected in the Beller Domestic , Stock, or Itigation wells, PCE was consistently detected in May,
June, and August 1998 in the Preister House well. Concentrations detected were consistent during each
sampling round (13, 16, and 12 ugfL,, respectively). PCE was nol dctcctcd i the Preister Stock or Imrigation
wells.
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.1-Dichloroethane was detected from groundwater collected from wells MW89-12 (24 vg/L duning the thiny-
cighth quarter and 34 vg/L during the thirty-ninth quarter) and MW89-135 (7 ug/L during the thirty-ninth quarter),
State and federal MCLs have not been established for 1,1-DCA.

1,2 Dichloroethane (1,2-DCA), 1,2 dichloroethene (1,2-DCE) and TCE were rot detected in groundwater
samples collected during the thirty-cighth and thirty-ninth quarters,

Organic compounds were not detected in the filtered and unfiltered samples collected from the Beller Domestic
well, the Beller Stock well, or the Beller [rrigation well during the monthly and quahcrly sampling cvents from

May 1998 through August 1998. Additionally, organic compounds were not detected in the Preister Stock or
Irigation wells. PCE, 1, 1,-DCE, and 1,1,1-TCA were cnm:su:ntly dctected mn samples collected from the
Preister Housc well.

Concentrations of total organics detected during the thirty-cighth and thirty-ninth quarters range from not
detected to 513 ug/L at MWB9-12 (thirty-eighth quarter). Concentrations of total organics significantly
decreased from the thirty-seventh quarter to the thirty-eighth quarter at MW89-12 {2,696 ug/l. 1o 513 ug/l)

This well remains the primary interceptor well on-site. Generally, total organics decreased from the thirty-
seventh quarter to the thirty-eighth quarter at most wells sampled. Concentrations of tota organics generally
decreased or were consistent from the thirty-eighth to the thirty-ninth quarter with the exception of groundwater
coliecied from wells MW89-15 and O Well. Concentrations at MWE9-15 increased from 130 ug/L 1o 293 ug/..

Both wells are upgradient of the MWE89-12 interceptor well. Concentrations at the O Wel! increased from &
ug/l. to 96 ug/L. Distribution of total residual organic compounds in the aquifer occurs in zones along a
northwest (o southeast trend with oceurrences near wells MW89-15, MWE9-12, P-9, MW87-3, MW92-3A,
MWS2-3B, and Preister's House Well,

5.0 TREATMENT

Center pivot stripping of residual organics occurred during the summer ifrigation season in local fields. The
intercepted water of well MWS9-12 was treated by piping to the sprinkling tower discharging inlo treatment
_pond cell 42, in accordance with methods proposed in Lindsay's letter to the EPA and NDEQ dated September
25, 1998. The treated water is discharged m acoordance with the NPDES permit.

6 0 CONCLUSIONS

In summary, the foilowmg conclusions have been drawn from the information presented in this report and
available information from previous groundwater monitoring events.

e Enhanced aquifer remediation has been successful in controlling the residual metals and organics.
¢ The 1996/1997 approved change in pumping schedule allowing a winter shut down establishes na
significant impact 1o the zones of residuum. The trend in occurrence remained sicady. The limited

arcas of residual cxceedences are at the arca upgradient of the AOIW (on property) and at
monitoring wells MW92-3A and -3B (ofT property).
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* Both arcas on and off property are within the capture zones of either interceptor wells or irrigation
wells, Based on the results of the May-August treatability study, menitor well MW89-12 has been
converied (o a top of the aquifer interceplor well captufing localized organic residuum in the upgradient
arca.  This well has been pumped a1 an average of approximately 60 gallons/minute without reported
problems.  Lindsay Manufacturing treats the pumped water at treatment pond cell #2 and discharges in
accordance with the NPDES permit. The downgradient area is within a triangle of three seasonally
operating, irrigation wells. :

The water quality in the vicinity of the AOIW, and the wells around MWS2-3A and -3B, is suitable
for land application as irrigation water and has been applied as such. This is consistent with over 10
years of such application by irrigation well #54278. This application has been investigated in the Rl
and monitored. The carrent detection of residuum is far lower in concentration than the initial water
pumped by irrigation well #54278 with no deleterious cffects. This beneficial use sustains the
development of the groundwater resource and is consistent with the 10 years of monitored

“application by these means on the Beller Farm.

The enhanced remed:anon is now primarily interception of residual organics,  The fimiting factor to direct
discharge to surface water is the residual zinc which can exceed aquatic life criteria while remaining below
drinking water standards. This hmu is overcome by smppmg off the organics prior to discharge in accordance
with the NPDES permit.

7.0 RE'CGMMENDATIONS

The attenuation of residual metals and organics in the aquifer has occurred through interception.  The irrigation
wells. around MW92-3A and -3B ‘and converted monitoring well upgradient of the ACIW are effectively
capturmg the residuum. Since application as irrigation water is both beneficial, and an appropriate use of the
water resource, we recommend continvation of this rcmcdlauon program,

We recommend the pn—sitc groundwater remediation to continue thmugh the pumping of MW8%-12. Off
property groundwater remediation will be completed by the normal seasonal irrigation pumping of the
surrounding irigation wells, with ongoing groundwater monitoring to verify control and success. The OIW will
be pumped if required for 30 days prior to the irrigation season if the aquifer water becomes acidic.

In addition, three moniloring wells are no longer utilized for information gathering, and as such, should be
abandoned. These wells are the “Old Well," P-7, and P-8, These wells should be abandoned according to State
of Nebraska/EPA well construction regulations by a licensed well driller in ordcr to prevent potential surface
communication with the aquifer.
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Lindsay Manufacturing Company is pleascd to submit this Enhanced Groundwater Remediation Frogress
Report covering the period from October 1, 1998 to March 31, 1999. This report includes the summaries of
Consent Decree items which have been completed or undertaken during the period from October 1. 1998 to
March 31, 1999 and the tasks to be completed or undertaken during the next rcpomng pcnod af April 1, 1999

10 September 30, 1999,

Progress in enhanced groundwater reniediation has been made and the aquifer restoration is near comp!elidn.

As such, the final stage _Df remediation has been changed 1o 8 resource sustaining effort. These mcthlo‘ds have
been tested and found 1o have merit. “These include the application of pumped water to irigation of crops.

This modification to the remediation system was proposed to the EPA and NDEQ by Lindsay in a Jetter dated
Scptember 25 and approved by the EPA and NDEQ in a letter dated Noveinber 2, 1998. Based on a May to
August, 1998 treatability study, monitoring well MW89-12 was converied to a Iow-volume extraction well.

Continued use of MW89-12, as well as seasonal extraction via regional irrigation wells, will continue in order
1o capture the residual organics in the aquifer. The OIW will be pumped due to a downward shift in pH during
the fall and winter. The OIW will be' pumped for 30 days prior to the irigation season. -,

Dames & Moore recommends continuing a combination of adjustments in the final stage of aquifer restoration,
including: low-volume interception on property through converted monitoring well MWE9-12 and monitoring
of the ongotng seasonal dispersion af residuum down gradieni by the existing irrigation wells.
Moore recommends the continued land application of recovered groundwater during the irrigation season with

ongomg monitoring as the final stage of remedial nctton

Dames &

If you have any questions regarding this Enhanced Groandwatcr Remediation Progrcﬂi Report, please do not

hesiate to ca!] me al your convenience.

WA SEA BVOLGCUMMOUNWRW POATANGRREPOR TS ndsay. dos
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Vcry truly vours,

DaMES & MOOrE
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Roy W. Llliou

Project Coordinor
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1.0  INTRODUCTION

Lindsay Manufacturing Company is pleased to submit this Biannual Repont Enhanced Groundwater
Remediation Progress covering the period from October {, 1998 to March 31,1999, This report covers
the fourth quarter of 1998 and the first quarter of 1999 and prescnts groundwater elevations for the
months from October 1998 through March 1999; & summary of groundwater recovery and treaiment
during the period; and the analytical results from the forticth and forty-first quarterly rounds of
groundwater samples. This report includes the summaries of Consent Decree items which have been
completed or undertaken during the period from October 1, 1998 10 March 31. 1999 and the tasks to be
completed or undertaken during the next reporting period of April 1. 1999 to September 30, 1999, In
addition, conclusions and recommendations are offered for the final stage in aquifer remediation.

All tiems scheduled for 'comﬁlction/submission during this reporting period have been completed on or
‘hefore the scheduled compliance dates and no unplanned or unresolved delays were cncountered.

liems accomplished in this reporting period include the following:
Items : S : Date Submitted or Performed

Submission of Enhanced Groundwater

Remediation Progress Report (X1.27.g) April 8, 1999

Collection of Fortieth Quarterly : : -
_Groundwater Samples (X1.21.g} : : November 9-1§, 1968

Collection of Forty-First Quarterly :

Groundwater Samples (X1.21,g) ' February 1-3, 1999

lems scheduled for completion during the next reporting period include the following:
Ttems. . s - - Scheduled Datc

Submission of Enhanced Groundwaler :
Remediation Progress Report (X1.27.g} _ April, 1999

Collection of Forty-Second Quarterly ] ,
Groundwater Samples (X1.21.8) . .~ : " May, 1999
Coltection of Forty-Third Quarterly

Groundwater Samples (X1.21.g) o ' August, 1999

2.0 SUMMARY OF REMEDIAt PUMPING

Monthly summaries of 1otal gallons pumpcd from each well and the range of pH mcasured in cach well are
presented-in Table 1. Daily pumping records including the volumc, pH and temperature of groundwater
pumped arc available upon request, ' '

During the fonieth and forty-first quarters, monitor well MW89-12 and the OIW were the only wells
operated within the interceptor system, MW89-12 operated between May 29 and December 9. 1998, with
oniv short shutdowns due 10 mechanical or power problems. The OIW was operated between March ]
and April 2, 1699

SN ALA LWOL DCUMMONYWRWP AT ADOS\REPORTSLinday. doc l : DAMES & MOORE
Lhd T.003 008



This schedule was operated in order o enhance remediation by intercepting residuum downgradient of
the OIW and sand channel while the regional agricultural irrigation wells were idle during the winter to
further attenuate downgradient residual comtamination as recommended in our April 15. 1997
groundwater remediation report.

The pH in the water of the QI'W interceptor well water ranged from 628 S U. 10 6.41 5.U. during samphiog
rounds (Table 1) and 5.7 S.U. to 6.6 S.U. during periodic monitering. The pH in the water of the AOQIW

interceptor well water ranged from 6.08 S.U. 10 6.12 S.U. during sampling rounds (Table 1). These ranges
are similar (o previous quarters and exhibit a gradual shift upward toward background.

30 GROUNDWATER ELEVATIONS

Groundwater elevations were measured and recorded in & sefect wells and piezomelers during the fortieth
and forty-first quarterly sampling. Due to the approved decreased water level data callection, sufficient data
for creating potentiometric surface maps of the sand and gravel aquifer was not availabic. The water levels
observed in the monitor wells are consistent with provious waler levels, accounting for. pumping and
scasonal fluctuations. Water leve] data wiil be updated as funther sampling round data is received. but will
not be included in this or later reparts unless significant departures from historical water levels are noted.
Records will be kept and_' can be suﬁplicd_upon request if required.

40  SUMMARY OF QUARTERLY GROUNDWATER MONITORING

A summary of wells sampled and the analytical program for this period is presented in Table 2. Since the
approved limited number of monitoring wells represent principally remediation control monitoring wells.
isoconcentration maps could not be prepared. Hence, the analytical data and field measurernents of
indicator parameters are presented in tabular form and are discussed in the following text. Comparisons lo
past quarterly sampling results are discussed where useful in undcrstahding the enhanced remediation,

A significant finding is the control of the water quality in the aquifer. The areas of exceedence of cleanup
criteria are defined along an axis from source area to the downgradient terminus, No significant deviations
~occurred in 1998 in this trend, cvidence of the control of the ambient flow of groundwater and capture by
interceptor and irrigation wells along this axis. This includes data collected afier the initiation of
interception pumping from MW 89-12, which appears to be contzining residuum from the vicinity
_upgradient of the AOIW. '

The Preister house and stock wells have been added to quarterly sampling and analysis (Figure 1).
Lindsay Manufacturing has installed treatment on the house well water. Sam;ﬁling will be pre- and post-
trealment and will continue until the Maximum Contaminant Levels have been achieved. The results of
the sampling will be reported with the required quarterly reports. There are no records available for the
Preister house or stock well, however the irrigation well is 94 fect deep with 40 feet of sereen in the sand
and gravel aquifer and operates at 1,500 gallons per minute. For more information, refer to A ppendix |
of the Remedia$ Investigation. :

2% 4
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4.1 FIELD MEASUREMENTS

Field specific conductivity, pH and temperature messurements collected during quarterly sampling, events
are summarized in Tables 3 and 4, ~

4.1.1 Perched Sand Channel Results

In the perched sand channel, the pH distribution in groundwater is similar to that observed in the previous
quarters, with the lowest pH values occurring toward the northern end of the sand channcl. Field specific
conductivity values were consistent with previous quarters and scasona! variations.

4.1.2 Sand and Gravel Aquifer Results

Field pH values measured in samples collected from wells screened in the sand and gravel aquifer were '
similar to previous quarters, with the lowest pH values primarily in the zone adjacent 10 MW89.15. Ficld
_specific conductivity values were consistent with previous quarters and seasonal variations,

42  INORGANIC LABORATORY RESULTS

Incrganic ana]yt-ical laboratory results for the quarterly sampling events are summarized in Table 3. Quality
Assurancc/Qualit)} Control (QA/QC) review and validation are provided in the attachment 1o this report and
anS( gqualifications are shown by flagged notations in Table 3 In gencral, inorganic results were found to be
- acceptable. ' ' ’

42,1 Perched Sand Channel Inorganic Results

Zinc and sulfate concenirations 'detected in the groundwater collected from the perched sand channel
(monitoring well MW89-14) during the fortieth and forty-first quarters were consistent with
concenirations detected during previous quarters. Concentrations decreased as water levels declined and
increased as water levels rose. Zing and sulfate concentrations detected during the fortieth and forty-first
quarters were above the respective MCLs (5.0 mg/L and 250 mp/L.).

tron concentrations detected during the foﬁieth quarter (5.82 lhg/L) increased from the thirty-eighth
quarter (3.4 mp/L). The concentration decreased during the “forty-first quarter 1o 3.13 mg/l.
Conccn{rallons were above the MCL {0.3 mgfL} durlng the forticth and forty-first quarters.

The samp{e coliected from MWB9-14 dunng thc fort:elh quarter was analyzed for cadmium. chromium, and
. lead. The concentration of cadmium (0.007 mg/L} was above the MCL {0.005 mpA.). Chromiurmn (0.028
-mp/L.) and lead {0.002 mg/L) were below the MCLs, 0.05 and 0.05 mgA.. respectively,

Groundwaler collected from MW89-13 during the fortieth and forty- first quarters was not analyzed for
inorganic compounds in accordance with the alternste year sampling schedule outiined in the May 1998
modification ofthc Statement of Work.

WM SEA BVOL COMMONWPWPDATAWOSREPOR TS Lindsay. doc 3 DAMES & MOORE
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4.2.2  Sand and Gravel Aquifer Inorganic Results

During the forticth quarter, inorganic analyses were perfermed on samples collecied from MWg6-15,
MW8R7-3, MWO2.3JA, MW92.3B, AOI Well, OI Well, TI Well. and Beller's Domestic well. During the '
forty-first quarter, inorganic analyses were performed only for samples collected from monitoring wells
MWED-15 and MWE7-3. '

For the fortieth and fony—ﬁrst'quaners, zinc concentrations detected were below the secondary MCL. (5
mg/l.) with the exception of groundwater collected from MWR9-15.  These concentrations are
comparable 10 the zinc concentrations detected at MW89-15 in November 1997 and February 1998,

Suifate concentrations detected during the fortieth and forty-first quarters ranged from 21 mg/L at MW92-
3A 10 460 mg/L at MW92-3B. Sulfate was below the MCL (250 my/L) in ali samples collected with the
exception of MWB89-15 during the fortieth quarter and forty-first quarter and MW92-3B during the forticth
quarter. Concentrations for these.samples were 360 mg/L, 420 mg/l., and 460 mg/L.. respectively.

Cadmium was detected in samples collected from wells MW89-15 (0.004 mg/L) during the fortieth quarter
and MWE7-3 (0.003 mg/L) durmg the forty-f'rsl quarter. Concentrations were below the MCL. (0.005
mg/l} : '

Chromium was detected during the fortieth quarter in samples collected from weils MW87-3 (0.010 mg/L).
MW92. 3.‘\' (0.028 mg/L), MW92.3B (6.040 mg/L), and TI Wcil (0.006 mg/L). Chromium (0.013 mp/.)

was detecied in the sample collected from MW87-3 during the forty-first quarter. Concentrations detectcd

were below the MCL (0 05 mg/L).

lmn was detected in all of the wells sampled during the fortieth and forty-first quanters with the exception of
the Beller Domestic well. Concentrations ranged from 0.13 mg/L. at AOI Well 10 3.62 mg/l. al MWE%-15.
Iron concentrations detected at MW87-3 (0.30 and 0:49 mg/1.), MW92-3A (0.77 mg/L.). MW92-3B (1.0l
mg/L), O Well (1.1 mg/L), and TI Well (0.70 mg/L) werc at or above the MCL (0.3 mg/L). The -
groundwater sample collected from MW89-15 during the fortieth quarier (362 mg/1.) was above the MCL..
The concentration decreased to 0.52 mg/L. during the forty-first quanter, just above the MCL,

Lead was not detected in the groundwater samples collected .during the fortieth and forty-first quarters with
the exception of the. TI Well. The detected quantity was 0.001 mg/L.. below the MCL (0.05 mg/L).

Inorganic compounds were either not detected at reporting limits or were below MCLs at the Beller's
Domestic well. Inorganic analyses were not performed for groundwaicr collected dunng the forticth and
forty-first quancrs from the Beller Irrigation or Stock wells '

43  ORGANIC LABORATORY RESULTS

Organic analytical faboratory results for the quarterly sampiing -events are summarized in Table 4. Quality
Assurance/Quality Control (QA/QC) review and validation are provided in the attachment to this report and
any data qualifications are shown by flagged notations in Table 4. In general. organic results were found to
be aceeptable. '

WOM_SEAIWOLDCOMMONW R WPDATAOMREMOR TS Windsay doc 4 DAMES & MOORFE.
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4.3.1 Perched Sand Channel Organic Results

The three predominant organic compounds detected in groundwater samples collecied during the fortieth
and forty-first sampling rounds from wells screened in the perched sand channel are the same compounds
detected in previous quarters: 1, 1-dichlorocthene (1,1-DCE), 1.1,1-trickloroethane (1,1.1-TCA), and
tetrachloroethene {PCE). Concentrations of these compounds detected in sand channcl monitoring, wells
were consistent or decreased from previous sampling rounds.

432  Sand and Gravel Aquifer Organic Results

Organic compounds were detected in 7 of the 14 wells sampled during the forticth quarter and in § of the 14
wells sampled during the forty-first quarter, Qrganic compounds were detected in groundwater samples
callected from MW87-3, MWE9-12, MWE9-15, MW92-3A, MW92-3B. the O Well, Preister’s Honse well
(prior 1o treatment), and Befler’s Stock well (Figure 1). ' '

,Organic compounds were not detected in the filtered and unfilicred samples collected from the Beller
Domestic well, the Beller Stock well, or the Beller Irmigation well during the quarterly sampling cvents in
November 1998 and February 1999 with the exception of 1.1,[-TCA in February 1999. Additionally,
organic cdmpounds‘werc not delected in the Preister Stock or Imrigation wells. PCE. 1,1,-DCE, and 1.1,1-
TCA were consistently detected in samples collected from the Preister House well. '

Cancentrations of fotal organics detected during the forticth and forty-first quarters range from not
detected 1o 411 ug/L at MW89-15 {forty-first quarter). ‘Concentrations of total organics in the fortieth
quarter were similar to concentrations detected during the thinty-ninth quarter; however, decreases were
noted at MWB9-15 {293 10 168 ug/L), MW92-3B (264 to 157-ug/L}, and O Well (96 to 16 ug/L). An
increase was indicated at MWOZ-3A (56 to 140 ug/L). Concentrations of total organics generaliy
decreased or were consistent from the fortieth to the forty-first quarter with the exception of groundwater
collected from wells MW89-15 and O Well, Concentrations at MW89-15 increased from 168 ug/l to
409 up/l. Concentrations at the O Well increased from 16 ug/l. 1o 60 ug/L. Both wells are upgradicnt
. of the MW89-12 interceptor well. Distribution of total residual organic compounds in the aquifer occurs
in zones along a northwest to southeast trend with occurmrences near wells MW89-15, MW89-12, OI
Well. MW87-3, MWG2-3A, MWQZ—JB and Prclstcr s House Well.

5.0 TREATM ENT

Center pivot stripping of residual organics will continue during the summer irrigation season in local fields.
The intercepted water of well MW8%-12 was treated by piping to the sprinkling tower discharging into
treaiment pond cell #2. in accordance with methods proposed in lindsay's letter 10 the EPA and NDEQ
dated September 25, 1998, Operation of MW89-12 was halted for winter on December 9, 1998 and will
resume on April 19, 1999, OIW water s treated by purnping into the neutralization pond, then discharped
into treaiment pond celi #2. The treated water is discharged in accordance with the NPDES permit.

UM Hlfr‘\I:\-"(JI,I‘.(‘()MM(}N\Wp‘.Wi’[)ATA'\GOS'\REPORTS\l.indny,doc 5 DAMES & MOORE
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6.0 CONCLUSIONS

in summary, the following conclusions have been drawn from the information presented in this report and
available information from previous groundwater monitoring events.

. Enhanced aquifer remediation has been successful in controlling the residual metals and
organics.
. The 199611997 approved change in pumping schedule allowing a winter shut down

establishes no significant impact to the zones of residuum.  The trend in occurrence
remained steady. The limited areas of residual exceedences are al the area upgradient of
the AOIW (on property) and at monitering wells MW92-3A and -3B (off property).

. Both areas on and off property ar€ within the capture zones of cither interceptor wells or
irrigation wells. -Based on the results of the May-August treatability study. monitor well
MW89-12 has been converted 1o 2 top of the aquifer interceptor well capturmg localized
organic residuum in the upgradicnt area. This well'has been pumped at an average of
approximately 60 gallons/minute without reported problems. Lindsay Manufacturing -
treats the pumped watcr at treatment pond cell #2 and discharges in accordance with the
NPDES permit. The downgradient area is within a triangle of three scasonally operating

:rrlgauon wells.

. The water quality in ‘the vicinity of the AOIW, and the wells around MW92-3A and 3B, is
" suitable for land application as irrigation water and has been applicd as such. This is-
consistent with over |0 years of such application by irrigation well #54278.  This
application has been investigated in the Rl and monitored. The current detection of
residuum i's_ far lower in concentration than the initial water pumped by irrigation well
454278 with no delcterious effects, This beneficial use sustains the development of the
- groundwater resource and is consistent with the 10 years of monitared appl.icatiOn by these
means on the Belter Farm. '

) A slight depression in pH at and around MW$9-15 indicates some winter impact to the
sand and gravel aquifer in the vicinity of the O1W.’ '

70  RECOMMENDATIONS

The attenuation of residual metals and organics in {hc aquifer has occurred through interception. The
irigation wells around MW92-3A and -3B and converted monitoring well MW89-12 upgradient of the
ACIW are effectively capturing the residuum. Since application as irrigation water is bath beneficial, and
an appropriate use of the water resource. we recommend continuation of this remediation program.

We recommend the on-sile groundwater remediation to tontinue through the pzimping of MWE9-12. .
Pumping al MW89-12 should resumc April 19, and the well discharge monitored fo determine if
compliance with MCLs for organic combounds is achieved. Supplemental pumping of the O1W this spring
has been performed prior to the imigation season 1o mitigate the slight drop in aquifer water acidity last

ROM_SEADVOLICUMMONMWHRWPIAT A0S IREPORTS Lindsay doc 4} DAMES & MOORE
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winter. Off property groundwater remediation will be completed by the normal seasonal irvigation pumping
of the surrounding immigation wells, with ongoing groundwater monitoring to verify control and success.

SIM_SHAIWOLDCOMMOMWRWEDATAVIORREPOR TS Lindsey doc 7 DAMES & MOORE
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ATTACHMENT
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Water Quality Results
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DAMES & MOORE

A DAMES & MOGRE GROLIP COMPANY

500 Matker Place Towe:
2025 Fimr Averue

Searile, Washingion 98121
2006 728 0744 Tel

Ms. Diane Easley 206 727 3350 Fax

EPA Project Coordinator

United States Environmental Protection Agency

Superfund Division

726 Minnesota Avenue

Kansas City, Kansas 6610t

October 11, 1999

Enhanced Groundwater Remediation
Progress Report

1.8, v. Lindsay Manufacturing Company
C.A. 8:92-00015

D&M Job No.: 16657-002-005

Dear Ms. Easley:

Lindsay Manufacturing Company is pleased to submit this Enhanced Groundwater Remediation Progress
Report covering the peried from April 1, 1999 to September 30, 1999. This report includes the summariss
of Consent Decree items which have been completed or undertaken during the period from April 1, 1999 to
Septemmber 30, 1999 and the tasks to be completed or undertaken during the next reporting period of
Qctober, 1999 to March 31, 2000.

Enhanced groundwater remediation and the aquifer restoration is near completion. As such, the final stage
of remediation was changed to a resource sustaining effort in 1998, The methods were tested and found to
have merit. These include the application of pumped water to irrigation of crops. This modification to the
remediation system was proposed to the EPA and NDEQ by Lindsay in a letter dated September 25, 1998
and approved by the EPA and NDEQ in a letter dated November 2, 1998. Based on a May to August, 1998
treatability study, monitoring well MW89-12 was converted to a low-volume extraction well. This year’s
irrigation well operation has augmented the attenuation of residual compounds of concern in the down
gradient direction. -

Dames & Moore recommends continuing a combination of adjustments in the final stage of aquifer
restoration, including: low-volume interception on property through converted monitoring well MW89-12
and monitoring of the ongoing seasonal dispersion of residuum down gradient by the existing irrigation
wells, Dames & Moore recommends the continued land application of recovered grouﬁdwatcr during the
irrigation season with ongoing monitoring as the final stage of remedia) action,

If you have any questions regarding this Enhanced Groundwater Remediation Progress Report, please do
not hesitate to call me at your convenience. :

Very truly yours,
DAMES & MOORE

- ™ ; s
Roy W/ Elliott s

Griwpdatal\005vreportsilindsay 1999 doc
16657-002-005
Offizes Worldwide
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1.0 INTRODUCTION

Lindsay Manufacturing Company is pleased to submit this Biannual Enhanced Groundwater Remediation
Progress Report covering the period from April 1, 1999 to September 30, 1999. This report covers the
second and third quarters of 1999 and presents a summary of groundwater recovery and treatment during the
period as well as analytical results from the forty-second and forty-third quarterly rounds of groundwater
samples. This report includes the summaries of Consent Decree items which have been completed or
undertaken during the period from ‘Aprii 1, 1999, to September 30, 1999, and the tasks to be completed or
undertaken during the next reporting period of October 1, 1999, to March 31, 2000, In addition, conclusions
and recommendations are offered for the completion of the aquifer remediation.

All items scheduled for completion/submission during this reporting period have been completed on or
before the scheduled compliance dates and no unplanned or unresolved delays were encountered.

Items accomplished in this reporting period include the following:

Ttems Date Submitted or Performed

Submission of Erhanced Groundwater _
Remediation Progress Report (X1.27.¢) Octaber 8, 1999

Collection of Forty-Second Quarterly
Groundwater Sarmples (XI.21.g) : May 7 to 20, 1999

Collection of Forty-Third Quarterly
Groundwater Samples (X1.21.g) _ August 16 t0 20, 1999

Items scheduled for completion during the next reporting period include the following:

Items ) t Scheduled Date

Submission of Enhanced Groundwater
Remediation Progress Report (X1.27.g) April 2000

Collection of Forty-Fourth Quarterly _ )
Groundwater Samples (X1.21.g) November 1999

Collection of Forty-Fifth Quarterly Groundwater ,
Samples (X1.21.g) : . February 2000

20 SUMMARY OF REMEDIAL PUMPING

Monthly summaries of total gallons pumped from each well and the range of pH measured in each well are
presented in Table 1. Daily pumping records including the volume, pH and temperature of groundwater
pumped are available upon request.

During the forty-second and forty-third quaftcrs, monitor well MW89-12 was the only well operated within
the interceptor system. MWB89-12 operated between April 19 and September 30, 1999, with only short
shutdowns due to mechanical or power problems.
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This schedule was operated in order to enhance remediation by intercepting residuum downgradient of the
OIW and sand channel while the regional agricultural irrigation wells further attenuated downgradient
residual contamination as recommended in our April 15, 1997, groundwater remediation report.

The pH in the water of the OIW interceptor well water ranged from 6.1 S.U. to 6.68 S.U. during sampling
rounds (Table 1). The pH in the water of the AQIW interceptor well water ranged from 5.5 S.U. 10 6.2 5.U.
during sampling rounds (Table 1). These ranges are similar to previous quarters and exhibit a gradual shift
upward toward background.

3.0 GROUNDWATER ELEVATIONS

Groundwater elevations measured during the forty-second and forty-third quarters are consistent with
previcus water level trends, accounting for pumping and seasonal fluctuations. Due to the approved
decreased water level data collection, sufficient data for creating potentiometric surface maps of the sand
and gravel aquifer was not available. Water level data will be updated as further sampling round data is
received, but will not be included in this or later reports unless significant departures from historical water
levels are noted. Records will be kept and can be supplied upon request if required.

4.0 SUMMARY OF QUARTERLY GROUNDWATER MONITORING

A summary of weils sampled and the analytical program for this period is presented in Table 2. Since the
approved limited number of monitoring wells represent principally remediation control monitoring wells,
isoconcentration maps could not be prepared. Hence, the analytical data and field measurements of
indicator parameters are presented in tabular form and are discussed in the following text. Comparisons to
past quarterly sampling results are discussed where uscful in understanding the enhanced remediation.

A significant finding is the control of the water quality in the aquifer. The areas of exceedence of cleanup
criteria are defined along an axis from source area to the downgradient terminus, No significant deviations
oceurred during the forty-second and forty-third quarters in this trend, evidence of the control of the ambient
flow of groundwater and capture by interceptor and irrigation wells along this axis. This includes data
collected after the initiation of interception pumping from MW89-12, which appears to be containing
residuum from the vicinity upgradient of the AQIW,

The Preister house and stock wells have been added to quarterly sampling and analysis {(Figure 1). Lindsay
Manufacturing has installed treatment on the house well water. Sampling will be pre- and post-treatment
and will continue until the Maximum Contaminant Levels {MCLs) have been achieved. The results of the
sampling will be reported with the required semi-annual reports, There are no records available for the
Preister house or stock well, however the irrigation well is 94 feet deep with 40 feet of screen in the sand
and gravel aquifer and operates at 1,500 gallons per minute. For more information, refer to Appendix I of
the Remedial Tnvestigation,

As indicated in Lindsay Manufacturing’s letter dated August 23, 1999 to EPA, groundwater samples were
collected and analyzed for organic compounds during the forty-third quarter from Ron Pfeifer’s and Lester
Kopecky’s domestic wells. Samples were also collected from Ron Pfeifer’s, Anthony Klassen’s, and
Weylan Neal’s irrigation wells. An aerial map showing the focations of these wells was attached to the
letter.

Giwpdata\005\reportsMindsay 1999.doc LA " DAMES & MOORE
16657-002-005 :



4.1 FIELD MEASUREMENTS

- Field specific conductivity, pH and temperature measurements collected during quarterly sampling events
are summarized in Tables 3 and 4.

4.1.1 Perched Sand Channel Results

In the perched sand channel, the pH distribution in groundwater is similar to that observed in the previous
quarters, with the lowest pH values occurring toward the northern end of the sand channel. Field specific
conductivity values were consistent with previous quarters and scasonal variations.

4.1.2  Sand and Gravel Aquifer Results

Field pH values measured in samples collected from wells screened in the sand and gravel aquifer were
similar to previous quarters. Field specific conductivity values were consistent with previous quarters and
seasonal variations,

4.2 INORGANIC LABORATORY RESULTS

Inorganic analytical laboratory resuits for the quarterly sampling events are summarized in Table 3. Quality
Assurance/Quality Control (QA/QC) review and validation are provided in the attachment to this report and
any qualifications are shown by flagged notations in Table 3. In gcneral inorganic results were found to be
acceptable,

4.2.1 Perched Sand Channel Inorganic Results

Zinc and sulfate concentrations detected in the groundwater collected from monitoring well MW89-14
during the forty-second and forty-third quarters were consistent with concentrations detected during
previous quarters. Zinc and sulfate concentrations detected during the forty-second and forty-third quarters
- were above the respective MCLs (5.0 mg/L and 250 mg/L). A sample was collected in May 1999 (forty-
second quarter) from monitoring well MW89-13. Zinc {0.229 mg/L) and sulfate (49 mg/L) were bcIOW
MClLs.

Iron concentrations detected during the forty-second quarter (3 04 mg/L) and forty-third quarter (3.20 m /1)
from groundwater collected from monitoring well MW89-14 were consistent with the forty-first quarter
(3.13 mg/L). Concentrations were above the secondary MCL (0.3 mg/L). The sample collected from
. monitoring well MW89-13 contained iron (0.06 mg/L} below the secondary MCL.

Samples collected from MW89-14 and MW89-13 during the forty-second quarter were analyzed for
cadmium, chromium, and lead. Concentrations were either not detected or detected at levels below the
MCLs. A sample was collected from MW89-14 during the forty-third quartcr and analyzed for chromium,
Chromium was not detected in this sample.

422 Sand and Gravel Aquifer Inorganic Results -
During the forty-second quarter, inorganic analyses were performed on samples collected from MW§7-3,

MW389-9A, MW89-9B, MW89-10A, MW89-10B, MW89-12, MW89-15, MW92-1, MW92-3A, MW92-
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3B, P-9, Morovec Well, Old City Well, AOT Well (AOIW), O Well (OIW), TT Well (TIW), and Beller’s
Domestic, Stock, and Irrigation wells. During the forty-third quarter, inorganic analyses were performed
only for samples collected from monitoring wells MW87-3, MW8%-15, and Preister’s Domestic Wel
(Before Treatment).

For the forty-second and forty-third quarters, zinc concentrations detected were below the secondary MCL
(5 mg/L) with the exception of groundwater collected from MW89-15. Concentrations (12.9 and 27.]
mg/L) were comparable to the zinc concentrations detected at MW89-15 in November 1998 (27.9 mg/L)
and February 1999 (22.8 mg/L).

Sulfate concentrations detected during the forty-second and forty-third quarters ranged from 2.8 mg/L at
MWZ2-SA to 490 mg/L at MW92-3B. Sulfate was below the MCL (250 mg/L) in all samples collected
with the exception of MW92-3B during the forty-second quarter,

Cadmium was detected in the sample colfected from well MW89-15 (0.004 mg/L) during the forty-third
-quarter. The concentration was below the MCL (0.005 mg/L). Cadmium was not detected in samples
collected from other wells,

Chromium was detected during the forty-second quarter in samples collected from wells MW87-3, MW89-
9A, MWB9-9B, MW89-10A, MW80-10B, MW89-15, MW92-1, MW92-3A, MW92-3B, P-9, OIW, TIW,
and the Old City Well. Concentrations ranged from 0.005 to 0.119 mg/L and were below the MCL (0.05
mg/L}. Chromium (0.014 mg/L) was detected in the saruple collected from MW87-3 during the forty third
quarter. The concentration detected was below the MCL.

Iron was detected in all of the wells sampled during the forty-second and forty-third quarters with the
exception of the Beller’s Domestic well, MW8§9-12, Old City Well, and Preister’s Domestic well.
Concentrations ranged from 0.06 mg/L at Beller’s Irrigation well to 5.81 mg/L. at MW89-15. Iron
concentrations detected during the forty-second quarter at MW89-6B (0.57 mg/L), MW89-10B {0.83 mg/L),
MW89-15 (5.81 mg/L), MW92-1 (0.67 mg/L), MW92-3A (0.66 mg/L), MW92-3B (0.68 mg/L), AOIW
(0.86 mg/L), OIW (2.77 mg/L), and TIW (0.83 mg/L) were above the secondary MCL (0.3 mg/L).
Concentrations detected at MW87-3 (0.65 mg/L) and MW89-15 (5.05 mg/L) during the forty-third quarter
were above the secondary MCL.

Lead was detected in the groundwater samples collected during the forty-second and forty-third quarters
from MW89-10B, MW89-15, AOIW, TIW, P-9, Morovec Well, Preister’s Domestic well, and Beller’s
Domestic, Stock, and frrigation wells. Concentrations ranged from 0.001 to 0.045 mg/L, below the MCL

(0.05 mg/L).

Inorganic compounds were either not detected or were below MCLs in samples collected at Beller's
Domestic, Stock, and Irrigation wells and Preister’s Domestic well.

43  ORGANIC LABORATORY RESULTS

Organic analytical laboratory results for the quartérly sampling events are summarized in Tab]é 4. Quality
Assurance/Quality Control (QA/QC) review and validation are provided in the attachment to this report and
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any data qualifications are shown by flagged notations in Table 4. In general, organic results were found to
be acceptable.

4.3.1 Perched Sand Channel Organic Results

The three predominant organic compounds detected in groundwater samples collected during the forty-
socond and forty-third sampling rounds from wells screened in the perched sand channel are the same
compounds detected in previous quarters: 1,1-dichloroethene (1,1-DCE), 1,1,1-trichloroethane (1.1,1-TCA),
and tetrachloroethene (PCE). Concentrations of these compounds detected in sand channel monitoring
wells were consistent or decreased from previous sampling rounds.

4.3.2 Sand and Gravel Aquifer Organic Results

Organic compounds were detected in 9 of the 25 wells sampled during the forty-second quarter and in 11 of
the 24 wells sampled during the forty-third quarter. Organic compounds were detected in groundwater
samples collected from MW87-3, MW89-12, MW389-15, MW92-3A, MW92-3B, the OIW, Preister’s
Domestic well (prior to treatment), Beller’s Stock well (Figure 1), and Weylon Neal's Irrigation well (not
depicted). '

Organic compounds were not detected in the filtered and unfiltered samples collected from the Beller
Domestic well or the Beller Irigation well during the forty-second and Iforry-third quarterly sampling
events. 1,1,1-TCA and PCE were detected in the Beller Stock well during both quarters. Concentrations

“were below MCLs. Additionally, organic compounds were not detected in the Preister Stock well. PCE,
1L1,-DCE, 1.1-dichloroethane (1,1-DCA), and 1,1,1-TCA were consistently detected in samples collected
from the Preister House well prior to filtration. Organic compounds were not detected in the samples
collected after filtration. '

Organic compounds were not detected in samples collected from Ron Pfeifer’s or Lester Kopecky’s
domestic wells, Organic compounds were also not detected in samples collected from irigation wells for
Ron Pfeifer and Anthony Klassen. The sample collected from Weylan Neal’s irrigation well contained
1,1,I-TCA (10 ug/L), well below the MCL (200 ug/L). '

Concentrations of total organics detected during the forty-second and forty-third quarters range from not
detected to 708 ug/L at MW89-12 (forty-second quarter). Concentrations of total organics generally
decreased or were consistent from the forty-first to the forty-third quarter. The concentration of organic
compounds at MW389-12 fluctuated with an increase from 71 to 708 ug/L. from the forty-first to the forty-
second quarter. The concentration decreased to 242 ug/L during the forty-third quarter. The fluctuation is
likely due to the use of MW89-12 as an interceptor well.

Tota! organic concentrations at MW92-3A and MW92-3B during the forty-second quarter were 199 ug/L
and 311 ug/L, respectively. The concentrations at both of these wells decreased during the forty-third
* quarter to 20 ug/L and 149 ug/L, respectively,

Distribution of total residual organic compounds in the aquifer occurs in zones along a northwest to
southeast trend with occurrences near wells MW89-15, MW89-12, OIW, MW87-3, MW92-3JA, MW62-3B,
and Preister’s House Well.
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5.0 TREATMENT

Center pivot stripping of residual organics continued during the summer irrigation season in local fields.
The intercepted water of well MW89-12 was treated by piping to the sprinkling tower discharging into
treatment pond cell 42, in accordance with methods proposed in Lindsay’s letter to the EPA and NDEQ
dated September 25, 1998. The treated water is discharged in accordance with the NPDES permit.

6.0 CONCLUSIONS

In summary, the following conclusions have been drawn from the information presented in this report and
available information from previous groundwater monitoring events.

» Enhanced aquifer remedjation has been successful in controlling the residual metals and
organics. '

¢ The 1996/1997 approved change in pumping schedule aliowing a winter shut down establishes
no significant impact to the zones of residuum. The trend in occurrence remained steady. The
limited areas of residual exceedances are at the area upgradient of the AOIW (on property) and
at monitoring wells MW92-3A and -3B (off property).

o Both areas on and off property are within the capture zones of either interceptor wells or
irrigation wells. Based on the results of the May-August 1998 treatability study, monitor well
MW89-12 has been converted to a top of the aquifer interceptor well capturing localized
organic residuum in the upgradient area. This well has been pumped at an average of -
approximately 54 gaI[onsr’mmute without reported problems. Lindsay Manufacturing treats the
pumped water at treatment pond cell #2 and discharges in accordance with the NPDES permit.
The downgradient area is within a triangle of three seasonally operating irrigation wells.

¢  Low precipitation during the summer of 1999 led to pumping of the local irrigation wells, and
the resulting dispersion of residuum is seen in decreased organics concentrations in wells
-MW92-3A and MW92-3B during the forty-third quarter sampling round.

¢ The water quality in the vicinity of the AOIW, and the wells around MW92-3A and -3B, is
suitabie for land application as irrigation water and has been applied as such. This is consistent
with over 10 years of such application by irrigation well #54278. This application has been
investigated in the RI and monitored. The cument detection of residuum is far lower in
concentration than the initial water pumped by imigation well #54278 with no deleterious
effects. This beneficial use sustains the development of the groundwater resource and is
consistent with the 10 years of monitored application by these means on the Beller Farm.

* Aslight depression in pH at and around MW89-15 indicates some summer impact to the sand

and grave] aquifer in the vicinity of the OIW.

The enhanced remediation is now primarily interception of residual organics. This limit is overcome by
_ stripping off the organics prior to discharge in accordance with the NPDES permit. '
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7.0 RECOMMENDATIONS

The attenuation of residual metals and organics in the aquifer has occurred through interception. The
irrigation wells around MW92-3A and -3B and converted monitoring well MWE89-12 upgradient of the
AOIW are effectively capturing the residuum. Since application as irrigation water is both beneficial, and
an appropriate use of the water resource, we recommend continuation of this remediation program.

We recommend the on-site groundwater remediation to continue through the seasonal pumping of MWR9-
12. Pumping at MW89-12 should continue, and the well discharge monitored to determine if compliance -
with MCLs for organic compounds is achieved. Off property groundwater remediation by aftenuation
through the normal seasonal irrigation pumping of the surrounding irrigation wells is an appropriate final
remedy. This remedy should include ongoing groundwater monitoring to verify contrel and success.
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500 Market Place Tower

N,Iay 24] 2000 2025 Firs: Avenue

Seaitle, Washington 98121

2006 728 0744 Tel
206 727 3350 Fax
Ms. Diane Easley

EPA Project Coordinator

United States Environmental Protection Agency
Superfund Division

726 Minnesota Avenue

Kansas City, Kansas 66101

Enhanced Groundwater Remediation
Progress Report

U.S. v. Lindsay Manufacturing Company
C.A. 8:92-00015

D&M Job No.: 16657-002-005

Dear Ms. Easley:

Lindsay Manufacturing Company is pleased to submit this Enhanced Groundwater Remediation Progress
Report summarizing the Consent Decree items completed or undertaken during the period from Qctober 1,
1999 to March 31, 2000. This report presents a summary of groundwater remedial pumiping and analytical
results from the forty-fourth and forty-fifth quarterly rounds of groundwater sampling,

Remedial Pumping

During the forty-fourth and forty-fifth quarters, monitoring well 89-12 was the only well operated within the

interceptor system. Pumping at this well was conducted in October and November 1999, The system was
shutdown on November 22, 1999 and restarted on March 6, 2000. Monthly summaries of total gallons
pumped are presented in Table 1.

Groundwater Monitoring

Groundwater samples were collected in November 1999 (forty-fourth quarter) and February 2000 (forty-
fifth quarter). A summary of wells sampled and the analytical program is presented in Table 2., Samples
were analyzed for volatile organic compounds (VOCs), metals and sulfate. Field measurements for pH,
temperature and specific conductivity were collected at the time of sample collection. Per request from the
State of Nebraska, samples collected during the forty-fifth quarter were also analyzed for alkalinity
(carbonate, bicarbonate, and hydroxide components). Laboratory analytical results and field measurements
are summarized in Tables 3, 4 and 5. Copies of data validation memoranda and laboratory data pages are
included in the attachment to this report.

Sample. analytical data were compared to federal maximum contaminant levels (MCLs) and secondary
MCLs where availible as described below. Analytical anomalies were not identified during the data
validation process with one exception. The pH measurements of samples collected in February 2000 were
not comparable from field to fixed laboratory. The fixed laboratory results were more comparable to
historical data and are used for the purposes of the following discussion.
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Perched Sand Channel

Zine, cadmium, iron, and sulfate concentrations detected in groundwater from well 89-14 during the forty-
fourth and forty-fifth quarters were above the associated MCLs. The concentration of zinc (40 mg/L) and
iron {5.72 mg/L) detected at well 89-14 in November 1999 (forty-fourth quarter) was greater than the levels
detected during the previous quarter (18.9 mg/L and 3.20 mg/L, respectively). The levels decreased in the
sample collected in February 2000 (22.3 mg/L zinc and 3.96 mg/L iron). The pH at 89-14 ranged from 4.6
to 5.3 S.U. Metals and sulfate were not analyzed in samples collected from well 89-13. Alkalinity in
samples collected from wells 89-13 and 89-14 was 220 mg/L and 6.2 mg/L, respectively and consisted
exclusively of the bicarbonale component.

1,1-Dichloroethene (1,1-DCE) and tetrachloroethene (PCE) were detected above the MCLs in samples
collected from well 89-14. PCE was detected above the MCL. in samples collected from welt 89-13. Other
VOCs were either not detected or their concentrations were below the MCLs. Concentrations of YOCs
detected at well 89-14 increased in November 1999 above previous quarters but decreased in February 2000
to levels typically detected in previous quarters. The concentration of VOCs detected at well 89-13
continually decreased from the forty-third quarter (39 ug/L} to the forty-fourth quarter (13 ug/L) and forty-
fifth quarter (9 ug/L).

Sand and Gravel Aquifer

Concentrations of metals and sulfate detected in wells completed in the sand and gravel aquifer were below
MCLs with the exccption of groundwater collected from wells 89-15, 92-3A, 92-3R and the AOI well only.
Zinc, sulfate and iron were above the secondary MCLs in groundwater collected from well 89-15 during
both sampling rounds. Chromium and iron were above MCLs in groundwater collected from 92-3A in
January 2000. Sulfate was above the MCL in well 92-3B. Iron was just above the MCL in the sample
collected from the AQI well during the forty-fifth quarter. The pH fanged from 6.1 to 7.1 in groundwater
samples collected from the aquifer. Alkalinity ranged from 156 mg/L 1o 460 mg/L and existed exclusively
as the bicarbonate component.

L1-DCE, 1,1,)-trichlorosthane (TCA), PCE and 1,1-dichlorocthane (1,1-DCA) were detected in several
wells during both quarterly sampling rounds. 1,1-DCE and PCE were above MCLs where detected.
Concentrations above MCLs were detected in samples collected from wells 87-3, 89-12, §9-15, 92-3A, 92-
3B, and O] Well. 1,1,1-TCA was bclow the MCL where detected and regulatory guidance currently is not
established for 1,1-DCA. '

The Preister Domestic well was sampled both before (“Before™) and afier (“Afier”) treatment (November,
1999). 1,1-DCE, 1,1-DCA, 1,3;1-TCA and PCE were detected in the “Before” sample. 1,I-DCE, 1,1-
© DCA, and 1,1,1-TCA were detected ii‘fhe After sample The concentration of 1,1-DCE (5 ug/l.) was just
above the MCL (7 ug/L). Samples- weretnllected in'January 2000 and VOCs were not detected in the
“After” sample above the MCLs. As part of the forty-fifth quarterly sampling, samples were collected at the
Preister’s Domestic well. in February 2000. VOCs were not detected in the “Before” sample. However,
analytical results for the “After” sample showed detected concentrations for 1,1-DCE and PCE above the
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respective MCLs. Additionally, 1,1-DCA and 1,1,1-TCA were detected. [t appears the before and after
samples were reversed. Samples were collected on March 13, 2000 with similar results but the
concentrations in the “Before” sample had increased. Afier a treatment system review, sampies were
_ caollected on April 13, 2000. Results from the “Before” sample indicate concentrations above MCLs for 1,1~
DCE and PCE. Results from the “After’” sample indicate concentrations below the “Before” sample but 1,1-
DCE (7 ug/L) and PCE (7 ug/L)) are both slightly above the MCLs {5 ug/L). Corrective action is currently
n process.

Conclusions and Recommendations

The areas of exceedance of cleanup criteria are intermittent defined along an axis from souice area to the
down gradient terminus. The distribution of total residual organic compounds in the aquifer occurs in zones
along a northwest to southeast trend with cccurrences near wells 89-15, 89-12, Ol well, 87-3, 92-3A, 92-3B
and the Preister Domestic well. No significant deviations occurred during the forty-fourth and forty-fifth
quarters in this trend, evidence of the control of the ambient flow of groundwater and capture by interceptor
and irrigation wells along this axis.

We recommend the on-site groundwater remediation continue through the seasonal pumping of well 89-12.
Off property groundwater remediation by atlenuation through the normal seasonal irrigation pumping of the
surrcunding irrigation wells is an appropriate final remedy.

If you have any questions regarding this Enhanced Groundwater Remediation Progress Report, please do
not hesitate to call me at your convenience. '

Very truly yours,

URS/DAMES &-MOORE

Y it/ Sty

Roy W. Elliott

Project Coordinator
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October 20, 2000

Ms. Diane Easley

EPA Project Coordinator

United States Environmental Protection Agency
Superfund Division

726 Minnesota Avenue

Kansas City, Kansas 66101

Enhanced Groundwater Remediation
Progress Report

U.S. v. Lindsay Manufacturing Company
C.A. 8:92-00015

URS Job No,: 16657-002-005

Dear Ms. Easley:

Lindsay Manufacturing Company is pleased to submit this Enhanced Groundwater Remediation Progress
Report summarizing the Consent Decrea ftems completed or undertaken during the period from April 1,
2000 to September 30, 2000. This report presents a summary of groundwater remedial pumping and
ana]yﬁcai results from the forty-sixth (May 2000) and forty-seventh (August 2000) quarterly rounds of
groundwater sampling. '

REMEDIAL PUMPING -

During the forty-sixth and forty-seventh quarters, monitoring well 89-12 was the only well operated within
the interceptor system. Pumping at this well was conducted from April through September 2000 with
occasional shutdowns for maintenance or due to lowered water levels during seasonal irrigation stresses on
the water table in the arca. Monthly summaries of total gallons pumped are presented in Table 1. The daily
record for pumping from April through June 2000 was not available. Data were available for April 3 and
June 29, 2060. An average pumping volume for April, Méy and June was calculated from the available
data and is provided in Table 1.

'The three irrigation wells at and surrounding the down gradient terminus of the residuum pumped from
. April to September. The total pumped this season was 94,455,030 gallons. This represents 54% of the
enhanced remedial pumping in 1993 and excecds the actual pumping rate of the TIW,

URS Corporation

S00 Market Place Tower
2025 First Avenue
Seattle, WA BE121.2156
Tel: 206.728.0744

Fay: 2086.727.3350 WOM_SEADNCOMMOMIMALINDSATVWQTR-RPTWOct2000.doc



United States Environmental Protection Agency
QOctober 23, 2000
Page 2

GROUNDWATER MONITORING

Groundwater samples were collected in May 2000 (forty-sixth quarter) and August 20600 ({orty-seventh
guarter). A summary of wells sampled and the analytical program is presented in Table 2. Samples were
analyzed for volatile organic compounds (VOCs), metals and sulfate. Field measuremems for pH,
temperature and specific conductivity were collected at the time of sample collection. Per request from the
State of Nebraska, samples collected during the forty-sixth quarter were also analyzed for alkalinity.
Laboratory analytical results and field measurements are summarized in Tables 3, 4 and 5. Copies of data
validation memoranda and laboratory data pages are included in the artachment to this report.

Sample analytical data were compared to federal maximum contaminant levels {MCLs) and secondary
MCLs where available as described below. Analytical anomalies were not identified during the data
validation process with the exception that samples requested for alkalinity were analyzed only for the
carbonate and bicarbonate components. The hydroxide component was omitted. Additionally, the field
data collected from April, May and July 2000 was not available and is not included in this report.

PERCHED SAND CHANNEL

Zinc, cadmium, iron, and sulfate concentrations detected in groundwater from well §9-14 during the forty-
sixth and forty-seventh quarters were above the associated primary and secondary MCLs.  The
concentrations of these compounds increased from the forty-fifth quarter to the forty-sixth quarter followed
by a decrease from the forty-sixth to the forty-seventh quarter. The pH at §9-14 ranged from 4.8 to 5.8 SU,
similar t¢ previous quarters. Alkalinity at 89-14 was < 1.0 mg/L.

Metals and sulfate were not analyzed in samples collected from well 89-13 during the forty-sixth and forty-
seventh quarters. Alkalinity in the sample collected from well 89-13 during the forty-sixth quarter was 220
mg/L. and consisted exclusively o_f the bicarbonate component.

Tetrachloroethene (PCE) was detected above the MCL in samples collected from wells 89-13 and 89-14
during both the forty-sixth and forty-seventh quarters. 1,1-DCE was detected above the MCL in samples
collected from well 89-14 during both quarters, Other VOCs were either not detected or their
concenlrations were below the MCLs, The concentration of VOCs detected at wells 89-13 and 89-14
increased from the forty-fifth to the forty-sixth quarter then decreased during the forty-seventh quarter to
levels simiiar to the forty-fifth quarter.

WOM_SEANCOMMOMOOSLINDS AYVAQTR-RPTWJe12000 doc
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SAND AND GRAVEL AQUIFER

Concentrations of metals and sulfate detected in wells completed in the sand and gravel aquifer werc below
MCLs with the exception of groundwater collected from wells 89-15, 92-3A, 92-3B and the OIW. Zinc,
sulfate and iron were above the secondary MCLs in groundwater collected from well 89-15 during both
sampling rounds. Cadmium was above the MCL in the sample collected from well 89-15 during the forty-
seventy quarter. Iron was above the MCL in samples collected from wells 92-3A and 92-3B during both
quarters and the OIW in the forty-sixth quarter. Chromium was above the MCL in well sample 92-3A
collected in May 2000 and well sample 92-3B collected in August 2000. Suifate was also above the MCL
in the sample collected from 92-3B in August 2000. The OIW was not sampled during the forty-seventh
quarter. The pH ranged from 6.1 to 7.1 in groundwater samples collected from the aquifer. Alkalinity
ranged from 150 mg/L to 300 mg/L and existed exclusively as the bicarbonate component.

Iron, sulfate, and zinc concentrations are plotted for selected wells completed in the sand and gravel aquifer
(Figures 2,3 and 4). These wells are located along the down-gradient path of the original plume transport
pathway from the source area to the monitoring wells MW92-3A&B (Figure 1}. The curves demonstrate
the aquifer recovery during and after the pumnping of the interceptor wells.

1,1-Dichloroethens  (1,1-DCE), 1,1,1-trichloroethane (TCA), tetrachiorcethene (PCE) and 1,i-
dichloroethane (1,1-DCA) were detected in several wells during both quarterly sampling rounds. 1,1-DCE
and/or PCE were above MCLs in wells 87-3, §9-12, OIW, and 89-15 during both quarterly sampling
rounds. PCE was atso detected above the MCLs in samples collected from wells 92-3A and 92-3B during
both quarters. 1;1-DCE was equal to the MCL in the samplc cellected from 92-3B in August 2000.

1,1,1-TCA (540 ug/L) was detected above the MCL (200 ug/L) in the sample collected from 89-15 in
August 2000. Concentrations of 1,1,1-TCA detected in other wells were below the MCL. A MCL has not
been established for 1,1-DCA. A single detection of 1,2-dichloroethene (1,2-DCE) in the sample collected
from 89-15 in August 2000 was below the MCL. Trichloroethene and 1,2-dichloroethane were not
detected.

Samples were collected from the Preister Domestic Wells on April 13, 2000. These results were provided
previously in the biannual report submitied to EPA on May 24, 2000 and are summarized in Table 4 of this
report. Results from the “Before” sample showed concentrations above MCLs for 1,1-DCE and PCE.
_ Resulis from the “After” sample indicated concentrations below the *Before” sample but 1,1-DCE (7 ug/L)

WM _SEANCOMMONUERLINDSAVQTR-RPT 02000 doc
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and PCE (7 ug/L) were both slightly above the MCLs (5 ug/L), Corrective actions were implemented and
samples werc collected in May and July 2000. Concentrations of 1,1-DCE and/or PCE were above MCLs
in the “After” treatment samples for both sampling rounds. Additional corrective actions were implemented
and the well was resampled during the forty-seventh quarterly sampling round in August 2000." 1,1-DCE,
1,1,1-TCA and PCE were detected in the “After” treatment sample; however, all of the concentrations were
below the associated MCLs. Inorganic anatyses were performed on samples collected from the Preister
well in August 2000. Metals and sulfate did not exceed MCLs.

Total organic compounds detected in selected monitoring wells along the original path of the plume are
presented on Figure 5. The trend through time is downward in well MW92-3B after 1996. This trend is in
part due to the increasing attenuation provided by the drought and the consequent irrigation well pumping.

CONCLUSIONS AND RECOMMENDATIONS

Substantial progress in aquifer restoration has been made since the cessation of interception well pumping
in the mid 1990’s. The attenuation effect of irrigation well groundwater extraction along the axis of the
residuum has reduced the residual concentrations. This is demonstrated in the graphs of zine, iron and
sulfate concentrations in monitoring well samples (Figures 2, 3 and 4). During the summer of 2000,
drought conditions increased the irrigation well pumping and increased the attenuation effects of the local
irrigation wells on the residuum. The summer 2000 irrigation wells groundwater interception exceeded 94
million galions. This excceded the annual TIW pumping rate of the mid 1990s. The limited areas of
residual exceedance of cleanup criteria are intermittent defined along an axis from source area to the down
gradient terminus. This terminus is controlled by three irrigation wells and monitored through sampling of
monitoring wells MW89-3A and B and the Preister domestic well.

The distribution of total residual organic compounds in the aquifer occurs in zones along a northwest to
southeast trend with occurrences near wells 89-15, 89-12, OIW (source area wells), 92-3A, 92-3B and the
Pretster Domestic well {down gradient wells), No significant deviations occurred during the forty-sixth and
forty-seventh quarters in this trend. There is evidence of the control of the ambient flow of groundwater and
capture by interceptor and irrigation wells along this axis,

WRM_S F.A RCOMMOMOBOS\LINDSAYWQTR-RPTVOC2000.doc
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With the exception of seasonal excecdances at MW89-15 which are demonstrated to attenuate below MCLs
as the aquifer waters flows down-gradient through the other monitoring wells, the residuum is being
removed from the aquifer on a seasonal basis by the irrigation well attenuation and ultimate extraction. The
exceedances at MW89-15 will gradually decline with the annual flushing process of the upward and
downward flow of groundwater inlo and out cf the overlying aquitard. This piston like action is caused by
the seasonal irrigation well influence on the vicinity aquifer pressure head. This potentiometric rise and fal
in the aquifer water levels was demonstrated in the Remedial Investigation and continues annually. Given
these influences and the demonstration of the attenuation of the residual organic compounds we recommend
the on-site groundwater remediation at MW89-12 be continued seasonally {(June to Sept} and confirmation
monitoring continue. The off property groundwater remediation by attenuation through the normal seamna[
irrigation pumping of the surrounding irrigation wells is as appropriate final remedy,

If you have any questions regarding this Enhanced Groundwater Remediation Progress Report, please do
not hesitate to call me at your convenience.

Very truly yours,

/g RPORAT ION%
Roy)% Elliott
Project Coordinator

WOM_SEADCOMMONOS\LINDSAYYWTR-RF [NOct2000.doc
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April 18, 2001

Ms. Dianc Easley
EPA Project Coordinator
United States Environmental Protection Agency
* Superfund Division
726 Minnesota Avenue
Kansas City, Kansas 66101

Enhanced Groundwater Remediation
Progress Report

U.S. v. Lindsay Manufecturing Company
C.A. B:92-00015

URS Job No.: 53-16637002.00

Dear Ms. Easley:

Lindsay Manulacluring Company is pleased to submit this Enhanced Groundwater Remediation
Progress Report summarizing the Consent Decree items completed or undertaken during the period
from Qctober 1, 2000 te March 31, 2001, This report presentsa summary of groundwater remedial
pumping and analytical results from the forty-eighth (November 2000) and forty-ninth {February
2001) guarterly rounds of groundwater sampling.

REMEDIAL PUMPING

During the forty-eighth and forty-ninth quarters, monitoring well MW89-12 was the only well
operated within the interceptor system. Pumping at this well was conducted from October )
through November 6, 2000 and then the system was shutdown for the winter. Pumping was
resumed on March 12,2001, Monthly summaries of total gallons pumped are presented in Table 1.

GROUNDWATER MONITORING

Groundwater samples were collected in November 2000 (forty-eighth quarter) and February 2001
(forty-ninth quarter). A summary of wells sampled and the analytical program is presenied in
Table 2. Samples were analyzed for volatile organic compounds (VOCs), metals and sulfate. Field
racasurements for pH, ternperature and specific conductivity were collected at the time of sample
collection. Laboratory analytical results and field measurements are summarized in Tables 3 and 4.
Copies of data validation memoranda ang laboratory data pages are included in the attachment to
thistcport. Monitoring well locations are shown on Figure 1.

Sample analytical data for VOCs, zinc, cadmium, chromium and lead were compared to federal
maximum contaminant levels (MCLs) and secondary MCLs where available as described below.
Sulfate, ron-and pH were compared to altenate cleanup levels agreed upon by the State of
Nebraska, EPA and Lindsay Manufacturing in Decernber 2000,  Analytical anomalies were not
identified duning the data validation process.

RS Carporation

1500 Century 3guare
1501 4th Avenue
Seattle, WA 93101.1662
Tel: 206 32437933
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PERCHED SAND CHANNEL

Zinc concentrations in groundwater collected from monitoring well MW89-14 were slightly above
the federal MCL (5.0 mg/L) during the forty-cighth and forty-ninth quarters and ranged from 11.6

10 17.0 mg/L. Cadmium was equal to the MCL (0.005 mg/L) in the forty-eighth quarter and just
above the MCL in the forty-ninth quarter (0.006 mg/L). Sulfate, pH and wwon were below or within
the acceptable range of the newly established alternate cleanup levels for on-property wells.

Metals and sulfate were not analyzed in samples collected from well MW89-13 during the forty-
eighth and forty-ninth quarters.

Tetrachloroethene (PCE) was detected above the MCL in samples collected from wells MWE9-13
and MWE89-14 during both the forty—eig'hth and forty-ninthguarters. 1,1-Dichloroethene(1,1-DCE)
was detected above the MCL in the sample collected from well MW83-14 during the forty-ninth
quarter. Other VOCs were either not detected or their concentrations were below the MCLs. The
concentration of VOCs detected at wells MW89-13 and MWES9-14 during the forty-eighth and
forty-ninth quarters decreased from the previous two quarters.

SAND AND GRAVEL AQUIFER

Concenirations of zinc, cadmium, chromium and lead detected in wells completed in the sand and
gravel aquifer were below MCLs with the exception of groundwater coliected from wells MW89-
15 and MW92-3A. Zine in groundwatcr collected from well MWE9-15 was above the MCL during
the forty-eighth and forty-ninth quarters. Cadmium at MW89-15 was detected at a concentration
equal to the MCL (0.005 mg/L) during both quarters. The alternate cleanup level for on-property
wells for sulfate and iron was exceeded during the forty-cighth and -forty-ninth quarters in
groundwater collected from MW89-13, Chromium was above the MCL in groundwater collected
. from well MW92-3 A during the [orty-eighth quarter but decreased to well below the MCL during
the forty-ninth quarter, The pld ranged from 5.9 to 7.2 in groundwater collected from the aquifer.

1,1-DCE, 1,1,1-trichloroethane (TCA) and PCE were detected in ‘several wells during both
quarterly sampling rounds. 1,1-DCE and/or PCE were above MCLs in wells MWE87-3, MW89-12,
MWB9-15, MW92-3A, MW92-3B and OIW during both guarterly sampling rounds.

1,1,L1-TCA (220 ug/L) was detected above the MCL (200 ug/L) in the sample collected from
MWEZ-15 in November 2000. Concentrafions of 1,1,1-TCA detected in other wells were below
the MCL. 1,1-Dichlorocthane (1,1.DCA) and 1,2-dichloroethene (1,2-DCE) were detected at
MW89-15 during the forty-eighth and forty-ninth quarters. 1,2-DCE was below the MCL. A MCL
has not been established for 1,1-DCA. Trichlorogtheneand 1,2-dichloroethanewere not detected in
any of the wells sampled during the forty-eighth and forty-ninth quarters.

Samples were collected from the Preister Domestic Wells during the forty-eighth and forty-ninth
quarters, Results from the “Before” (pre-treatment) sample showed concentrations above MCLs for
1,1-DCE and PCE. Results from the “After” (after treatment) sample indicated VOC
concenirations were not detected or were below MCLs. Inorganic analyses were performed on

KAJOSLINDSAYVQTR-RPTARGI2 001 .doc
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samples collected from the Preister well during both quarters. Metals and sulfate did not exceed
MCLs or altemate off-property cleanup levels.

CONCLUSIONS AND RECOMMENDATIONS

Substantial progress in aquifer restoration has been made since the cessation of interception well
pumping in the mid 19%0°s. The limited areas of residual exceedance of cleanup criteria are
intermittent defined along an axis from source area to the down gradient terminus. This terminus is
controlied by three irrigation wells and monitored through sampling of monitoring wells MW92-3A
and B and the Preister domestic well.

The distribution of total residual organic compounds in the aquifer occurs in two areas near wells
MW89-15, MW89-12 and OTW (source area welis) and at wells MW92-3A, MW92-3B and the
- Preister Domestic well {down gradient wells). No significant deviations occurred during the forty-
eighth and forty-ninth quarters in these residual occurrences. There is evidence of the control of the
ambient flow of groundwater and capture by interceptor and irrigation wells along this axis.

With the exception of seasonal exceedances at monitoring well 89-15 which are demonstrated to
attenuate below MCLs as the aquifer water-flows down-gradient through the other monitoring
wells, the residuum is being removed from the aquifer on a seasonal basis by the irngation well
attenuation and ultimate extraction. A proposal is being prepared to address the exceedances at
MW89-15 using direct injection of a hydrogen-releasing compound to induce anaerobic di gestion
of the residual chlorinated organics. This technique has been used successfully at numerous sites
nattonally to complete aquifer restoration for chlorinated solvents faster than traditional methods.
A technical proposal with citations will be provided to EPA under separate cover, MW39-12
should remain as a contingent recovery well down gradient of this proposed limited remedial-

action.

If you have any questions regarding this Enhanced Groundwater Remediation Progress Report,
please do not hesitate to call me at your convenience.

Very truly yours,

URS ORATION %

“Elliott
Project Coordinator
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October 10, 2001

Ms. Diane Easley

EPA Project Coordinator

United States Environmental Protection Agency
Superfund Division

726 Minnesota Avenue

Kansas City, Kansas 66101

Enhanced Groundwater Remediation
Progress Report

U.S. v. Lindsay Manufacturing Company
C.A. 89200015

URS Job No.: 53-16657002.00

Dear Ms. Easley!

Lindsay Manufacturing Company is pleased to submit this Fnhanced Groundwater Remediation
Progress Report summarizing the Consent Decree items completed or undenaken during the period from
Aprl 1, 2001 to September 30, 2001. This report presents a sumroary of groundwater remedial
pumping and analytical results from the fiftieth (May 2001) and fifiy-first (August 2001) quarterly
rounds of groundwater sampling.

REMEDIAL PUMPING

During the fiftieth and fifty-first quarters, monitering well MW89-12 was the only wel! operated within
the interceptor systern. Pumping at this well was conducted from April 1 through September 30, 2001
with intermittent stops for maintenance. Monthly summarics of total gallons pumped are presented in
Table 1. .

' GROUNDWATER MONITORING

Groundwater samples were ccliected in May 2001 (fiftieth quarter) and August 2001 (fifty-first quarter).
A summary of wells sampled and the analytical program is presented in Table 2. Samples were
analyzed for volatile organic compounds (VOCs), metals and sulfate. Field measurements for pH,
temperature and speciftc conductivity were collected at the time of sample collection. Laboratory
analytical results and field measurements are summarized in Tables 3 and 4. Copies of data validation
memoranda and Iaboratory data pages are included in the attachment to this report. Monitoring well
locations are shown on Figure L. :

Sample analytical data for VOCs, zine, cadmium, chromiuvm and Jead were compared to federal
maximum contaminant levels (MCLs) and secondary MCLs where available as described below.
Sulfate, iron and pH were compared to alternate cleanup levels agreed upon by the State of Nebraska,
EPA and Lindsay Manufacturing in December 2000, Analytical anomalies were not identified during
the data validation process. '

PERCHED SAND CHANNEL

" Zinc concentrations in groundwater collected from monitoring well MW89-14 were above the federal

MCL (5.0 mg/L} during the fiftieth and fifty-first quarters and ranged from 11.6 t0 13.3 mg/L.

UAS Corporation

14040 Century Square
1504 4th Avonue
Seattle, WA BB101-1616
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Cadmium was equal to the MCL (0.005 mg/L) in the fiftieth quarter and just below the MCL in the
fifty-first quarter (0.004 mg/L). Chromium and lead were either not detected or detected below MCLs
during the fiftieth and fifty-first quarters. Sulfate, pH and iron were below or within the acceptable
range of the newly established alternate cleanup levels for on-property wells,

Metals and sulfatc were analyzed in the saniple collected from well MW§9-13 during the fiftieth quarter
but not the [ifty-first quarter. Metals and sulfate were below the MCLs and/or the alternate cleanup
levels.

Tetrachloroethene (PCE) was detected above the MCL in samples collected from wells MW89-13 and
MW89-14 during both the fiftieth and fifty-first quarters. 1,1-Dichloroethene (1,1-DCE) was detected
above the MCL in the sample collected from well MW89-14 during the fiftieth quarter. Other VOCs
were either not detected or their concentrations were below the MCLs. The concentration of total VOCs
detected at wells MW89-13 and MW89-14 during the fiftieth and fifty-first quarters ran ged from 5 to 26
ug/L, similar to the forty-eighth and forty-ninth quarters (7 to 27 ug/L).

SAND AND GRAVEL AQUIFER

Concentrations of zinc, cadmium, chromium and lead detected in wells completed in the sand and gravel
aquifer were below MCLs with the exception of groundwater collected from wells MWE9-15 and
MW92-3A. Zinc in groundwater collected from well MW89-15 was above the MCL during the fifticth
and fifty-first quarters, Cadmium at MW8S-15 was detected during the fifty-first quarter at a
concentration of 0.01¢ mg/L, above the MCL (0.005 mg/L). Chromium was above the MCL in
groundwater collected from well MW92-3A during the fiftieth quarter. The alternate cleanup level for
on-property wells for sulfate and iron was exceeded during the fifty-first quarter in groundwater
collected from MW89-15. The pH generally ranged from 6.0 to 7.0 in groundwater collected from the
aquifer. However, the sample collected from monitoring well MW89-15 during the fifty-first quarter
had a pH of 4.6 which is below the alternate cleanup level for on-property wells. These conditions are
consistent with irrigation stress on the aquifer found to induce drainage of the aquitard at and around
MWED-15 in dry summers.

1L1-DCE, 1,1,1-trichloroethane {TCA) and PCE were detected in several wells during both quarterly
sampling rounds. 1,1-DCE and/or PCE were above MCLs in wells MWE7-3, MWRO-12, MWRO-15,
MW92-3A, MW92-3B and OIW during both quarterly sampling rounds.

L1,I-TCA (450 ug/L) was detected above the MCL (200 ug/L) in the sample collected from MWES-15
ip August 2001, Concentrations of 1,1,1-TCA detected in other wells were below the MCL. 1,2-
Dichloroethene (1,2-DCE), was detected below the MCL during the fifty-first quarter in wells MW89-
12 and MW89-15. Trichloroethene (TCE) was detccted during the fifty-first guarter in wells MW80-12
and MW89-15 at concentraticns from 6 1o 8 ug/L, above the MCL of 5 ug/l.. 1,2-Dichioroethane was
not detected in any of the wells sampled during the fiftieth and fifty-first quarters. 1,1-Dichloroethiane
{1,1-DCA) was detected in samples from wells MW87-3, MWS9-12, MW92-3A, MW89 15 and QI
Well. A MCL has not been established for 1,1-DCA.

Samples were collected from the Preister Domestic wells during the fiftieth and fifty-first quarters.‘
Resuls from the “Before™ (pre-treatment) sample showed concentrations above MCLs for 1.1-DCE and
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PCE. Resulis from the “After” (after treatment) sample indicated VOC concentrations were not detected
or were below MCLs. Inorganic analyses were performed on samples collected from the Preister well
during both quarters. Metals and sulfate did not exceed MCLs or alternate off-property cleanup levels.

CONCLUSIONS AND RECOMMENDATIONS

Substantial progress in aquifer restoration has been made since the cessation of interception well
purmping in the mid 1990’s. The limited areas of residual exceedance of cleanup criteria are intermittent
defined along an axijs from source arca to the down gradient terminus. This terminus is controlied by
three irrigation wells and menitored through sampling of monitoring wells MW92-3A, MW92-38 and
the Preister domestic well.

The distribution of total residual organic compounds in the aquifer occurs in two areas near wells
MW389-15, MW89-12 and OIW (source area wells) and at wells MW92-3A, MWS2-3B and the Preister
Domestc well (down gradient wells). No significant deviations occurred during the fiftieth and fifty-
first quariers in sthese residual occurrences other than an increase in concentrations at wells MW89-15,
OI Well and MW89-12 during the fifty-first quarter. Increases in the residual concentrations of VOCs
in the summer sampling event are consistent with seasonal trends experienced in previous summers in
which irrigation wells were operated. Control of the ambient flow of groundwater and capture by
interecptor well MW89-12 and irrigation wells alony this axis continues.

As discussed in previous reports, residuum in an aquitard on top of the aquifer is induced to drain into
the aquifer during seasonal irtigation well operation. As a result, URS designed an insitu treatment
ustng Hydrogen-Releasing Compound (HRC). With EPAs’ approval, HRC was injected into the soils
above the aquifer where residual organics persist. HRC induces anaercbic digestion of the residual
chlorinated organics and enhances the remediation process. The work was performed in September
2001 per the technical proposal dated May 25, 2001 and associated addenda submitted by Lindsay
Manufacturing and approved by EPA and the Nebraska Department of Environmental Quality (NDEQ)
in July 2001. Per the proposal, dissolved oxygen, oxidation-reduction potential, sulfate, sulfide and
dissolved iron will be added to the quarterly rhonitoring scheme for wells MW89-12, MW89-13,
MWES-14 and MW89-15. These parameters provide a mechanism to monitor the consumption rate of
HRC and the digestion of the YOCs. Monitoring for VOCs will be monthly from these four wells when
urigation resumes in the area. The additional data will be reported in subsequent groundwater
remediation reports.

We recommend that MW89-12 remain operational as a recovery well down gradient of this rernedial
polishing. This well captures residuum and by-products of the HRC induced digestion without causing
more rapid drainage to the aquifer.

If you have any questions regarding this Enbanced Groundwater Remediation Progress Report, please

do not hesitate 1o call me at your convenience. :
' : Very truly yours,

- URS CORPORATION

oy ?Zé/

Roy W Elliott
Project Coordinator
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Apil 10, 2002

Ms. Diane Easley
_EPA Project Coordinator )
United States Envirommental Protection Agency
Superfund Division
726 Minnesota Avenue
Kansas City, KS 66101

Enhanced Groundwater Remediation
Progress Report :
U.S. v. Lindsay Manufacturing Company
C.A. 8:92-00015 '
URS Job No.: 53-16657002.00

Dear Ms. Easley:

Lindsay Manufacturing Company is pleased Lo submit this Enhanced Groundwater Remediation
Progress Report summarizing the Consent Decree items completed or undertaken during the period
from October 1, 2001 to March 31, 2002. This report presents a summary of groundwater remedial
pumping and analytical results from the fifty-second (November 2001) and fifty-third (February
2002) quarterly rounds of groundwater sampling. Also included in this report are the additional
data collected as part of the on-going monitoring associated with the Hydrogen-Releasing
Compound (HRC) remedial treatment performed in September 2001 as described in Work Plan,
Polishing Upper Aquifer .Water, Lindsay Manufaciuring Facility, Lindsay, Nebraska (Work Plan)
dated May 25, 2001 and associated amendments. '

REMEDIAL PUMPING

During the fifty-second and fifty-third quarters, monitoring well MW89-12, retrofitted with a pump
to function as an upper aquifer interceptor well, was the only well operated within the Interceptor
system. Pumping at this well was conducted from October 1, 2001 through November 28, 2001
when the well was shut down for the winter. Pumping resumed on March 12, 2002 and was shut
down on March 21, 2002 due to equipment problems that are currently being addressed. Monthly
summaries of total gallons pumped are presented in Table 1,

GROUNDWATER MOMNTORING

Groundwater samples were collected in November 2001 {fifty-second quarter) and February 2002
{fifty-third quarter). A summary of wells sampled and the analytical program is presented in Table
2. Samples were analyzed for volatile organic compounds (VOCs), metals and sulfate per the
modified Statement of Work associated with the Consent Decree. Field measurements for PH,
- temperature and specific conductivity were recorded at the time of sample collection. Laboratory
analytical resulfs and field measurements are summarized in Tables 3 and 4. Additionally, as part
of the on-going monitoring for the HRC temedial treatment, samples from wells MW89-12,

URS Corparation

Century Square .
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MW89-13, MW89-14 and MWS9-15 were analyzed for dissolved oxygen (DO}, oxidation-
reduction potential (ORD), sulfate, sulfide and dissolved iron. These parameters provide 2
mechanism to monitor the consumption of HRC.  Copies of data validation memoranda and
laboratory daia pages are included in the attachment to this report. Monitoring well focations are
shown on Figure 1.

Sample analytical data for VOCs, zinc, cadmium, chromium and lead were compared to federal
maximum contaminant levels (MCLs) and secondary MCLs where available as described below.
Sulfate, iron and pH were compared to alternate cleanup lcvels agreed upon by the State of
Nebraska, FPA and Lindsay Mapufactunng in December 2000.  Analytical anomalies were not
identified during the data validation process.

PERCHED SAND CHANNEL

Zinc concentrations in groundwater collected from monitoring well MW89-14 were above the
federal MCL (5.0 mg/1) during the fifty-second and fifty-third quarters and ranged from 10.1 to
16.1 mg/l. Cadmium, chromium and lead were either not detected or detecled below MCLs in
samples collected from well MW89-14 during the fifty-second and fifty-third quarters. Sulfale, pH

and iron were below or within the aceeptable range of the alternate cleanup levels for on-property
wells.

Monitoring well MW89-13 was not sampled for metals and inorganic parameters during the fifty-
second and fifty-third quarterly monitoring except as specified for the HRC treatment momitoring.
The results of this monitoring are described in section “MONITORING PARAMETERS FOR
HRC TREATMENT” of this report.

VOCs were not detected during the fifty-second and fifty-third quarters m samples collected from
well MW86-13, Tetrachloroethene {PCE) was detected equal to {5 ug/l) or just above (6 ug/) the
MCL in samples collected from well MW89-14 during the fifly-sccond and fifty-third quarters,
respectively.  1,1,1-Trichloroethane (1,1,1-TCA) was detected below the MCL in the sample
collected from well MW89-14 during the fifty-second quarter. Other VOCs were not detected at

 MWS89-14 during the fifty-second and fifty-third quarters. The concentration of total VOUs
detected al wells MWE89-13 and MW89-14 during the fifty-second and fifty-third quarters were
lower than the total VOCs detected during the previous two quarters.

SAND AND GRAVEL AQUIFER

Concentrations of zinc, cadmium, chromium and lead detected in wells completed in the Sand &
Gravel Aquifer were below MCLs with the exception of groundwater collected from wells MWZ3-
15, MW92-2A and MW92-3B. Zinc in groundwater collected from well MWE9-15 was above the
MCL during the fifty-second and fifty-third quarters, Cadmium was above the MCL in the sample
collected from MWE89-15 during the fifty-second quarter. Chromium was detected above the MCL
during the fifty-second quarter in samples collected from wells MW92-3A and MW92-3B. The
alternate cleanup level for on-property wells for sulfate and iron was exceeded during the fifty-
second quarter in groundwater collected from MW89-15. The sulfate concentration at well MW89-
15 also exceeded the alternate cleamup level during the fifty-third quarter.  The pH generzally
ranged from 6.0 to 7.0 in groundwater collected from the aquifer. However, the sample collected
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from monitoring well MW89-15 duning the fifty-second quarter had a pH of 4.8, below the
alternate cleanup level for on-property wells. This condition is consistent with the lingering effects
associated with irmigation stress on the aquifer during the summer that induces drainage of the
aquitard at and around MW§&9-15. '

1,1-Dichlorocthene (1,1-DCE), 1,1,1-TCA and PCE were detected in several wells during both
quarterly sampling rounds. 1,1-DCE and/or PCE were above MCLs in wells MW87-3, MWE9-12,
MW89-15, MW92-3A, MW92-3B and OYW during both quarterly sampling rounds.

1,1,1-TCA (200 ug/L) was detected at a concentration equal to the MCL {200 ug/L} in the sample
collected from MW89-15 during the fifty-second quarter, Concentrations of 1,1,1-TCA detected in
other wells were below the MCL. 1,2-Dichlorcethene (1,2-DCE), was detected below the MCI.
during the fifty-second quarter in wells MW89-12 and MW89-15. 1,]1-Dichloroethane (1,1-DCA)
was detected in samples from wells MW89-12 during the fifty-sccond quarter and MW89-15
during the fifty-second and fifty-third quarters. A MCL has not been established for 1,1-DCA.
Trchloroethene (TCE) and 1,2-dichlorocthane (1,2-DCA) were not detected during the fifty-second
and fifty-third quarters in onsite monitoring wells completed in the Sand & Gravel Aquifer,

Samples were collected from the Preister Domestic wells during the fifty-second and fifty-third
quarters. Concentrations of 1,1-DCE and PCE were above the MCLs in the “Before” {pre-
treatment) samples coliected during both quarters. Results from the “After” (after treatment)
sample indicated VOC concentrations were not detected or were below MCLs. Inorganic anatyses
were performed on samples collected from the Preister well during both quarters. Metals and
sulfate concentrations did not exceed MCLs or alternate off-property cleanup levels.

MONITORING PARAMETERS FOR HRC TREATMENT

B0, ORP, sulfate, sulfide and dissolved iron were measured for wells MWE9-12 and MW&9-15
(completed in the Sand & Gravel Aquifer) and MW89-13 and MW§9-14 (completed in the Sand
Chanrel) during the fifly-second and fifty-third quarters to monitor potential water chemistry
changes resulting from the HRC treatment. The results are summarized in Table 5. Generally, the
resuits for the fifty-second and fifty-third quarters do not indicate significant changes from the
initial measurements collected in August 2001. The increases and decreases noted in DO, ORP and
iron concentrations may be attributable to typical seasonal fluctuations in the Sand Channel and the
Sand & Gravel Aquifer. The data indicate that sulfate has not been reduced to sulfides, Based on
the monitoring during the fifty-sccond and fifty-third quarters, there does not appear to be &
measurable change in the aerobic/anacrobic conditions in the Sand Channel or the aquifer to date,
The HRC injection was performed at the end of the irrigation season to atllow a longer residence
time in the soils beneath the Sand Channel. These soils are considered-the primary residual source
of chiorinated solvents at the site: Measurable changes in water chemistry are not anticipated until
the frrigation season resumes inducing the drainage of groundwater and HRC from the Sand
Channel through the aquitard into the Sand & Gravel Aquifer.

- RAOOS\LINDSAY\QTR-RPTVAprI 2002rev.doc
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' CONCLUSIONS AND RECOMMENDATIONS

Substantial progress in aquifer restoration has been made since the cessation of interception well
pumping in the mid 1990’s. The limited areas of residual exceedance of cleanup criteria are
intermittent defined along an axis from source area to the down gradient terminus. This termimus is
controlied by three irrigation wells and monitored through sampling of monitormg wells MWD2-
3.4, MW92-3B and the Preister domestic well. .

The distribution of total residual organic compounds in the aguifer occurs in two areas near wells
MW89-15, MWE&9-12 and OTW (source area wells) and at wells MW92-2A, MW92-3B and the
Preister Domestic well (down gradient wells). No significant deviations occurred during the fifty-
second and fifty-third quarters in these residual occurrences other than decreases in concentrations
at wells MWR89-15, OI Well and MWR9-12 as compared to the fifty-first quarter, With the
cessation of irrigation well pumping for the winter, decreases in the residual concentrations of
VOCs is expected based on historical irends at the site. Control of the ambient flow of groundwater
and capture by interceptor well MW89-12 and irrigation wells along this axis continues.

As discussed in previous reports, insitu treatment using HRC injected into the soils above the
aquifer where residual organics persist was initiated in September 2001. This action 15 intended to
“polish™ the residual VOCs in these soils. DO, ORP, sulfate, sulfide and dissolved iron were
monitored during the guarterly sampling at wells MW89-12, MWE9-13, MW§9-14 and MWED-15.
These paramelers provide a mechanism to monitor the consumption rate of HRC. The data indicate
that measurable changes from aerobic to anaerobic conditions have not occurred to date i the Sand
Channel or Sand & Gravel Aquifer. The HRC injection was performed at the end of the irrigation
season 1o allow a longer residence time in the soils beneath the Sand Channel. Measurable changes
in water chemnistry are nol anticipated unti] the imigation season resumes inducing the downward
movement of groundwater with HRC from the Sand Channel and aquitard into the Sand & Gravel
Aquifer. Monitoring will continue through the next two quarterly groundwater sampling rounds,
Monthly monitoring of YOCs at monitoning well MW89-12 was started in March 2002 per the
Work Plan. These data will be included in the October 2002 biannual report.

We recommend that MW89-12 remain operational as an interccpior well down gradient of this
remedial polishing. This well captures residuum and by-products of the HRC induced digestion
without causing more rapid drainage to the aquifer.

If you have any questions regarding this Enhanced Groundwater Remediation Progress Report,
please do not hesitate to call me at your convenience. '

Very truly yours,

URS CORPORATION

Roy W. Elliott
Vice President

KMONLINDSAYQTR-RPT\April 2002rey.doc
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. October 14, 2002

Ms. Diane Easley

-EPA Project Coordinator

United States Environmental Protection Agency
Superfund Division

726 Minnesota Avenue

Kansas City, KS 66101

Enhanced Groundwater Remediation

Progress Report '

U.S. v. Lindsay Manufacturing Company
- C.A. 8:92-00015

1UURS JobNo.: 33750799

Dear Ms, Easley:

Lindsay Manufacturing Company is pleased to submit this Enhanced Groundwater Remediation
Progress Report summarizing the Consent Decree items completed or undertaken during the period
from April 1, 2002 to September 30, 2002. This report presents a summary of groundwater
remedial pumping and analytical results from the fifty-fourth (May 2002) and fOifty-fifth (August
2002} quarterly tounds of groundwater sampling. Also mcluded i this report are the additional
data collected as part of the on-going monitoring associated with the Hydrogen-Releasing
Compound (HRC) remedial treatment performed in September 2001 as described in Work Plan,
Polishing Upper Aquifer Water, Lindsay Manufacturing Facility, Lindsay, Nebraska (Work Plan)
dated May 25, 2001 and associated amendments. -

REMEDIAL PUMPING

During the fifty-fourth and fifty-fifth quarters, converted monitoring well MW89-12 was the only
well operated within the interceptor systemn. Generally, pumping at this well is started at the
beginning of the irrigation season; however, the pump was shut down in late March 2002 due to
equipment problems. After the pump was repaired, pumping was started and stopped on April 22,
2002. Cells #1 and #2 were cleancd out duning this period and not available for storage of the
water pumped from MW89-12. Lindsay requested approval from EPA and the Nebraska
Department of Environmental Quality (NDEQ) to beneficially use the water from MW§9-12 for
irrigation purposes. Approval for application of water from MW89-12 to Lindsay owned property
north of the facility was obtained from NDEQ on June 10, 2002 and pumping at MW89-12
resumed on June 20, 2002. Pumping continued through September 30, 2002 with short-term
disruptions due to equipment adjustments or maintenance. Monthly summaries of total gallons
pumped are presented in Table 1. No attempts were made to track the operation of downgradient
rrigation wells; however, this years’ drought resulted in heavy irrigation withdrawal in the vicinity,

RS Corporation

1501 4th Avenue, Suite 1400
Seattle, Wa 98101-1616

Tal: 206.438.2700

Fax: 206.458.2699 KAODS\LINDS AYVQTR-RPT\Octoher 2002 Final doc
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GROUNDWATER MONITORING

Groundwater samples were collected in May 2002 {fifty-fourth quarter) and August 2002 (fifty-
fifth quarter). Additional samples were collected in June 2002 and Septernber 2002 as nated in the
summary of wells sampled and the analytical program presented in Table 2. Sample locations are
shown on Figure 1. Samples were analyzed for volatilc organic compounds (VOCs), melals and
sulfate in accordance with the modified Statement of Work (SOW) associated with the Consent
Decree.  Ficld measurements for pH, temperature and specific conductivity were recorded at the
time of sample collection. Laboratery analytical results and field measurements are summarized in
‘Tables 3 and 4. Additionally, as part of the on-going monitoring for the HRC remedial treatment,
samples from wells MW89-12, MW89-13, MW86-14 and MW§9-15 were analyzed for dissolved
oxygen {DO), oxidation-reduction potential (ORP), sulfate, sulfide and dissolved iron. These
parameters provide a mechanism to monitor the consumption of HRC and are summarized in Table
5.

Copies of data validation memoranda and laboratory data pages are included in Appendix A of this
report.  Analytical anomalies were not identified during the data validation process with onc
exception. Due to delayed delivery to the laboratory after shipment from the site, the cooler
temperatures for samples collected in May 2002, June 2002 and August 2002 exceeded the EPA
standard protocol of 2 to 6 degrees C. The ambient cooler temperatures ranged from 9 degrees C to
19 degrees C. Samples were properly preserved with hydrochloric acid at pFI<2 and headspace was
not noted 1n the individual containers, Sample data associated with cooler temperatures above 15
degrees C were qualified as estimated based on the elcvated temperatures at the time of laboratory
receipt.

Sample analytical data for VOCs, zine, cadmium, chromitim and lead were compared to maximum
groundwater contamination and established cleanup levels identified in the SOW associated with
the Consent Decrec. These cleanup levels primarily consists of federal maxinmum contaminant
levels (MCLs) and secondary MCLs as described below. Sulfate, iron and pH were compared to
alternate cleanup levels agreed upon by the State of Nebraska, EPA and Lindsay Manufacturing in
Deccember 2000. '

PERCHED SAND CHANNEL

Zine concentrations in groundwater collected from monitering well MW89-14 were above the
federal MCL (5.0 mg/1) during the fifty-fourth and fifty-fifth quarters and ranged from 10.5 to 17.6
mg/l, similar to the previous twe quarters, Cadmium was detected just above the MCL (0.005
mg/l} during the fifty-fourth quarter at a concentration of 0.006 mg/l. The concentration of
cadmium detected in the fifty-fifth quarter was just below the MCL. Chromium and lead were
either not detected or detected below MCLs in samples collected from weil MW89-14 during the
fifty-fourth and fifty-fifth quarters. Sulfate, pH and iron were below or within the acceptable range
of the alternate cleanup levels for on-property wells.

Menitoring well MW89-13 was not sampled for metals and inorganic parameters during the fifty-
fourth and fifty-fifth quarterly monitoring except as specified for the HRC treatment monitoring.
The results of this monitoring arc described in section “MONITORING PARAMETERS FOR
HRC TREATMENT” of this report.

KADSLINDSAYVQTR-RP T\October 2002 Final.doc
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VOCs were not detected during the fifty-fourth and fifty-fifth quarters in samples collected from
well MW89-13.  Tetrachloroethene (PCE) was detected above the MCL (5 ug/l) in samples
collected from well MW89-14 during the fifty-fourth and fifty-fifth quarters and ranged in
concentration from 7 ug/l to 9 ug/l. 1,1-Dichloroethene (1,1-DCE) was detected above the MCL (7
ug/l} in the sample coliccted during the fifty-fifth quarter at a concentration of 12 ug/t. 1,1,-DCE
was not deteoted during the fifty-fourth quarter. 1,1,1-Trichloroethane (1,1,1-TCA) was detected
below the MCL in samples coliccted from well MW89-14 during the fifty-fourth and fifty-fifth
quarters. Other VOCs were not detected at MW89-14 during this monitoring period. VOCs were
not detected at well MW89-13 during the current monitoring period. The concentration of total
VOCs detected at well MW89-14 during the fifty-fourth quarter was similar to previous quarters.
Concentrations during the fifty-fifth quarter increased from previous quarters since August 2001
(26 ug/l to 40 ug).

SAND AND GRAVEL AQUIFER

Concentrations of zine, cadmium, chromium and lead detected in wells complcted in the Sand &

- Gravel Aquifer were below MCLs with the exception of groundwater collected from wells MWS9-
15, OIW, MW92-3A and MW92-3B. Zinc in groundwater collected from well MW89-15 during
the fifty-fourth and fifty-fifth quarters and in groundwater collected from the OTW in the hifty-
fourth quarter was above the MCL. Cadmium: was above the MCL in the sample collected from
MW89-15 during the fifty-fifth quarter. Chromium was detected above the MCL during the fifty-
fourth quartcr in samples collected from wells MW$2-3A and MW92-3B.

The alternate cleanup level for on-property wells for sulfate and iron was exceeded during the fifty-

fifth quarter in groundwater collected from MW89-15. The alternate cleanup level for off-property
~ wells for iron was exceeded during the fifty-fourth quarter in groundwater collected from MW92-
3A. The pH generally ranged from 6.0 to 7.0 in groundwater collected from the aquifer. However,
the samples collected from monitoring wells MW89-15 and MW92-38 during the fifty-fifth quarter
had pH measurements of 5.3 and 5.8, respectively. These measurements are within the limitations
of the alternate cleanup level for on-property wells (MW89-15) and just below the alternate cleanup
level for off-property wells (MW92-3B).

LI-DCE, 1,1,1-TCA and PCE were detected in several wells during both quarterly sampling
rounds. 1,1-DCE and/or PCE were above MCLs in wells MW87-3, MW89-12, MW89-15 MW92-
3A, and OIW during both quarterly sampling rounds. Only PCE was above the MCL in
groundwater collected from MW92-3B during the fifty-fourth quarter. There were no MCL
exceedances at MW92-3B during the fifty-fifth quarter. 1,1,1-TCA was detected above the MCL
durmng the fifty-fifth quarter at wells MWE9-15 and the OIW. 1,1,1-TCA was not detected or
below the MCL in the remainder of the quarterly samples. :

1,2-Dichloroethene (1,2-DCE), was detected below the MCIL. during the fifty-fifth quarter in wells
MWe9-15 and the OTW. 1,1-Dichloroethane (1,1-DCA) was detected in samples from wells
MW89-12, MW89-15 and the OIW during the fifty-fifth guarter. A MCL has not been established
for 1,1.DCA. Trichloroethene (TCE) and 1,2-dichloroethane (1,2-DCA) were not detected during
the fifty-fourth and fifty-fifth quarters in onsite monitoring wells or downgradient wells 92-3A and
92-3B completed in the Sand & Grave! Aquifer.

KAMSLINDS AYMQTR-RET\October 2002 Final doc
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Samples were collected from the Preister Domestic well during the fifty-fourth and fiftyfifth
quarters. Concentrations of 1,1-DCE and PCE were above the MCLs in the “Before” (pre-
freatment) samples collected during both quarters. Resulis from the “After” (after treatment)
sample indicated VOC concentrations were not detecied or were below MCLs during the fifty-
fourth quarter. The after treatment sample collected during the fifty-fifth quarter indicated that 1,1-
DCE exceeded the MCL. A corrective action was implemented in September 2002 and the
domestic well was sampled before and after the treatment system. The data indicated that 1,1-DCE
was above the MCL in the post treatment sample. Additional corrective actions to reduce the
chemical concentrations in the treated water are ongoing, and the results will be reported in the next
semi-annual report scheduled for April 2003 submittal. Inerganic analyses were also performed on
samples collected from the Preister well (“Before” and “After”) during both quarters. Metals and
sulfate concentrations did not exceed MCLs or alternate off-property cleanup levels,

MONITORING PARAMETERS FOR HRC TREATMENT

DO, ORP, sulfate, sulfide and dissolved iron were measured for wells MW83-12 and MW89-15
(completed in the Sand & Gravel Aquifer} and MW89-13 and MW89-14 (completed in the Sand
Channel} during the fifty-fourth and fifty-fifth quarters to meonitor potential water chemistry

. changes resulting from the HRC treatment. The results are summarized in Table 5. Generally, the
results for the fifty-fourth and fifty-fifth quarters do not indicate significant changes from the initial
measurements collected in August 2001 with one exception. The one change noted is the decrease
in DO measurements at MW89-12 in May 2002 and August 2002 from the original measurement
of DO measured in November 2001 soon after the HRC treatment. The increases and decreases
noted in DO, ORP and iron concentrations in the other wells might be attributable to typical
seasonal fluctuations in the Sand Channe! and the upper Sand & Gravel Aquifer, The data do not
indicate that snifate has as yet reduced to sulfides in the groundwater. Measurements were not
collected in the treated soils between the Sand Channel and the aguifer.

Based on the menitoring performed during the fifty-fourth and fifty-fifth quarters, with the
exception of MW89-12, there does not appcar to be a measurable change i the acrobic/anaerobic
conditions in the Sand Channel or the aquifer. The HRC injection was performed at the end of the
irrigation season in 2001 to allow a longer residence time of the HRC in the soils beneath the Sand
Channel. These soils are considered the primary residual source of chlorinated solvents at the site.
Measurable changes in groundwater chemistry were not anticipated until the irrigation season
resumed inducing the drainage of groundwater and HRC from the Sand Channel through the
aquitard into the Sand & Gravel Aquifer. The volume of water removed from the aquifer during
the 2002 urigation season has likely resulted in a significant amount of drainage of groundwater
from the Sand Channel through the aquitard. Although the data to date do not clearly indicate a
definitive change due to the HRC treatment, the stress on the aquifer during the 2002 imigation
season, has hkely resulted in the downward migration of HRC through the aquitard as planned.
The stress on the aquifer each irrigation season typically resulis in increased concentrations of
organics measured at MW89-13 and MW89-12. Effects of the HRC treatment may be more
apparent after the November 2002 data.
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ADDITIONAL FINDINGS

The Beller Domestic Well {after treatment) and Beller Stock well were sampled in September 2002
for VOCs. VOCs were not detected above the MCL in the Beller Domestic Well (after treatment).
1,I-DCE and PCE were detected above the MCL in the Beller Stock well, Other VOCs were either
not detected or below MCLs. '

The data collected from the Beller Stock well indicates that VOCs are currently present in the
groundwater sampled at this location. Monitoring of the Beller Domestic and Stock wells was
. discontinued in 1999 as several years of previous data had indicated that VOCs were nol present or
present in very small concentrations (Appendix B).

Peaks in concentrations at on-site wells MW89-12 and MW89-15 coincide with seasonal stress on
the aquifer during the summer irrigation season (Figure 2). The August 2002 concentrations
decreased at both locations compared to the peak concentration in August 2001, The concentrations
of VOCs in the lower Sand & Gravel Aquifer continue to show an overall decrease in the aquifer as
illustrated on Figure 2 at well MW92-3B (downgradient of site). The concentrations in the upper
aquifer downgradient of the site represented by MW92-3A appear to be stable with no peaks in
concentration evident in the monitoring conducted since 1999, The concentrations of VOCs at the
‘Preister well were at their highest in the period May 2000 to July 2000. Concentrations have
mereased and decreased based on seasonal fluctuations since then. The August 2002 results at the
Preister Domestic well are slightly below the August 2001 concentrations.

The concentrations of VOCs decrease from the residual source area (represented by MW89-15) to
the Preister Domestic well (Figure 2). The highest concentrations detected at most of the on-
property wells occurs in August, at the end of the irrigation season. However, at the downgradient
wells, the lowest concentrations from November 2001 to August 2002 were detected in August,

CONCLUSIONS AND RECOMMENDATIONS

Substantial progress in aquifer restoration has been made since the cessation of interception well
pumping in the mid 1990’s. The limited areas of residual exceedance of cleanup criteria are
intermittent defined along an axis from source area to the down gradient terminus, This terminus is
controlled by three imigation wells and monitored through sampling of monitoring wells MW92-
3A, MW92-3B and the Preister domestic well.

The distribution of total residual organic compounds in the aquifer occurs in two areas near wells
MW89-15, MWE9-12 and OIW (source area wells) and at wells MW92-3A, MW92-3B and the
Preister Domestic well (down gradient wells). No deviations from historical trends occurred during
the fifty-fourth and fifty-fifth quarters in these residual occurrences other than increases at MW89-
15, MW89-12 and the OTW compared to the fifty-third quarter and a decrease in concentration at
the Preister Domestic well. Increases are typical at the on-property wells in August and are the
result of drainage of groundwater from the soils into the upper Sand & Gravel Aquifer. With the
cessation of irmgation well pumping for the winter, decreases in the residual concentrations of
VOCs 15 expected based on historical trends at the site. The additional data obtained from the
Beller Stock well mdicates that some lateral dispersion of the residuum is occurring. Control of the
ambient flow of groundwater and capture by interceptor well MW89-12 and irrigation wells along
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this axis continues as shown by the decreasing concentrations noted at the Priester Domestic well
and stabilization at weils MW92-3A and MW92-3B.

As discussed in previous reports, insitu treatment using HRC injected into the soils above the
aquifer where residual organics persist was initiated in September 2001, This action is intended to
“polish” the residual VOCs in these soils. DO, ORP, sulfate, sulfide and dissolved iron were
monttored during the quarterly sampling at wells MW39-12, MW89-13, MWE9-14 and MW89-15,
Well MW89-12 is the downgradient monitoring point for the HRC treatment. These parameters
provide a mechanism te monitor the consumption.rate of HRC. The data indicate that measurable
changes from aerobic o anaerobic conditions occurred at well MWE9-12, The HRC injection was
performed af the end of the 2001 irrigation season to allow a longer residence time of HRC in the
soils beneath the Sand Channel. Measurable changes in water chemistry were not anticipated until
the irrigation season resumed inducing the downward movement of groundwater with HRC from
the Sand Channel and aquitard into the Sand & Grave] Aquifer, The irrigation well withdrawal
volume during the 2002 drought should result in a more rapid drainage of HRC than may have been
expected based on previous years. The November 2002 quarterly analytical data may provide
information on the results of the HRC treatment.

Based on the quarterly data collected and the additional findings, URS recommends the following
for the menitoring period from October 2002 to March 2003:

+ (Continue pumping of modified MW89-12 as an interceptor well

+ Sample the Beller Stock well and Beller Domestic (Before and After treatment) well

during the next two quarters {fifty-sixth and fifty-seventh) to determine if the VOC
OCCUITENCES Persists.

If you have any questions regarding this Enhanced Groundwater Remediation Progress Report,
please do not hesitate to contact URS at your convenience,

Very truly yours,

URS CORPORATION

N s ol

Karen L. Mixon

Task Manager : A
/%/// U
Roy“W. Eltiott

Vice President
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RECEIVED
JAN 3 1 2003
January 30, 2003 SUPERELAO oSy

Ms. Diane Easley

EPA Project Coordinator

Linited States Environmental Protection Agency

Superfund Division

726 Minnesota Avenue

Kansas City, XS 66101
Technical Information
Water Levels, Pumping Records, and Concentration
Trends
Lindsay Manufacturing Facility
-Groundwater Rernediation
Lindsay, Nebraska
URS Job No.: 33750799

- Dear Ms. Easley:

On behalf of Lindsay Manufacturing, URS Corporation (URS) is submitting this letter in response to the
following questions addressed to Bob Jacobson with Lindsay in a phone conversation on January 16, 2003:

1) “Why do tha concentrations of VOUCs persist at monitoring well 89-157 and
2) Why did the concentration of VOCs "spike" at the OTW in August 2002?
Additionally, attachments are included that summarize water clevation data collected over the past five’

years (1997 through 2002) and pumping volumes for well 89-12 from June through September 2002 as you
requested, . G

4

Water levels in the Sand & Gravel aquifer (aquifer) fluctuale each summer based on seasonal irrigation
demand. During the irrigation season, water levels decrease as irrigation increases. As the water levels
drop, groundwater in the perched sand channel and in the silty clays between the sand channel and the
aquifer, drain in part to the aquifer. The silty clays between the sand channel and the aquifer contain
chlorinated solvent residuum that continues to release to the aquifer. With the exception of 1997, climatic
conditions were wet in the mid to late 1990s and urigation was infrequent. The recent drought years
{2000- 002) have resulted in wider seasonal fluctuations in water levels in the aquifer as shown in Figure
1. Water elevationis from April 1997 through November 2002 for wells 89-15 (on-property), 87-3
(downgradient of 89-13, near south property boundary), 92-3A, and 92-3B (located downgradient of
Lindsay) are plotied to demonstrate the changes in aquifer water levels associated with irrigation demand.
Water levels collected ut the monitoring wells associated with the Lindsay site remediation from April
1997 through November 2002 are summarized in Table 1.

URS Corporaticn

Century Square

1501 4th Avenue, Suite 1400
Seattle, WA 98101-1616

Tel; 206.438.2700

Fax; 206.438.2699
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As the water levels in the aquifer drop, groundwater drains through the sand channel and the silty clays
mto the Sand & Gravel aquifer. The chiorinated volatile organic compounds (VOCs) migrate downward
with the groundwater and are detected at wells 89-15 and OIW, Both of these wells are screened in the
aquifer below the silty clays that contain solvent residuum, Once in the aguifer, the VOCs are transpoited
downgradient and detected at well 89-12. Well 89-12 is completed in the aquifer but beyond the residual
source area influence of the sand channel and the silty clays. The concentrations of total VOCs detected
at wells 89-15, OIW, and 89-12 from May 1998 through November 2002 are shown on Figure 2. VOC
concentrations peaked in August of 2000, 2001, and 2002 at all three wells. These increases are
assoctated with the drop in water levels in the aquifer due to irrigation during the summer and consequent
drainage of residuum into the aquifer. The increase in VOC concentrations is more notable in heavy
urigation (dry) years (2000-2002) and may not be as noticeable during wetter years. Generally,
concentrations of VOCs decrease as the irrigation season closes and the aquifer levels begin Lo recover
{(water elevations increase). The reversal in detected concentrations of VOCs in the fall and winter
reflects the rising aquifer water levels upward into the silty clays. The rise slows the drainage to the
aquifer.

Well 89-15 is located nearest the residuum and VOC concentralions detected at this well are the best
indicator of the downward transport of VOCs from the residuum 1o the aquifer. The screen in this well is
located in the upper portion of the aquifer and concentrations measured would be minimally influenced
+ by upgradient water. VOCs will continue to be detected at this well until the residuum in the silty clays is
removed. The VOC concentrations detected at the end of each irrigation season will be higher in years
when water levels in the aquifer decrease as noted on Figure 2. However, based on the lower
concentrations detected in-August 2002 as compared to August 2001, the drought is enhancing the
removal of residuum from the silty clays beneath the sand channel.

VOC concentrations measured at the OIW, located downgradient of 89-15, also are indicative of the
dowaward transport of VOCs through the silty ¢lays, but this well is screened over a wider thickness of
the aquifer and concentrations may be influenced (diluted) by the greater volume of water screened. The
“spike” observed at the OTW in August 2002 and the substantial drop in concentration in November 2002
1s indicative of a "slug" of residuum that has migrated through the silty clays as the result of decreased
water levels in 2000, 2001, and 2002.

VOC concentrations delected at 89-12 are not the result of drainage from directly above, but are
indicative of the downgradient migration of VOCs across the site. These detections arc influcnced by
dispersion as the VOCs are transported along the top of the aquifer. Monitoring well 89-12 is used as an
interceptor well during the irrigation season to capture the VOCs. As noted at 89-15 and OIW, the
concentrations at 89-12 tend to peak in August and decrease with the end of the irrigation season, but in
2002, the concentration of VOCs detected in November are slightly above the Augusl levels. The
November 2002 data indicate that a longer pericd of drainage at higher concentrations of VOCs entered
the aguifer (as observed at 89-15 and OIW). This downgradient transport is observed beyond the
irrigation season consistent with the decrease in water levels in 2002 and a longer recovery time 1o reach
pre-trrigation water levels,

In September 2001, HRC was injected in the sand channel in an east/west line near well 89-15 and a
north/south line Jocated near the OIW to "polish" the residual VOCs in the silty clays. The injection was

KAOSWLINDS AV \Constliation Information\Water Elevation 01-30-03 Easley.doc
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conducted at the end of the irrigation season to allow a logger residence time in the soils beneath the sand
channel. An observable effect of the HRC was not expected until after the 2002 irrigation season due to
the transpert time for groundwater in the sand channel to travel through the silty clays making contact
with HRC. As of August 2002, there was not a definite change in water chemistry to indicate that the
groundwater in contact with the HRC injected in the sand channel had drained 10 the aquiler. However,
the itensity of the 2002 jrrigation season likely has enhanced this downward movement and changes may
be more apparent with sampling conducted in 2003. Dara collected during quarterly monitoring from
November 2001 {after the HRC injection) through November 2002 are summarized in Tables 2 and 3.

Well 89-12 was pumped during the summer as part of the on-going remediation. The tabulated pumping
volumes are included in Table 4.

We hope that the information presented in this letter addresses your questions, but shoutd vou need
additional explanation, please do not hesitate to contact URS at your convenience.

Very truly yours,

URS CORPORATION
PR W
Karen L. Mixon

Task Manager

7 M
RoyAW. Elliott '

Viee President

Cc: Bob Jacobson, Lindsay Manufactoring
Rick Wade, McGuire & Narby
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April 14, 2003

Ms. Diane Easley

EPA Project Coordinator

United States Environmental Protection Agency
Superfund Division

726 Minnesota Avenue

Kansas City, KS 66101

Enhanced Groundwater Remediation
Progress Report

U.S. v. Lindsay Manufacturing Company
C.A. 8:92-00015

URS Job No.: 33750799

Dear Ms. Easley:

Lindsay Manufacturing Company is pleased to submit this Enhanced Groundwater Remediation
Progress Report summarizing the Conseat Decree items completed or undertaker during the period
from October 1, 2002 to March 31, 2003. This report presents a sumimary of groundwater rernedial
pumping and analytical results from the fifty-sixth (November 2002) and fifty-seventh (February
2003) quarterly rounds of groundwater sampling, Also included in this report are the additional
data collected as part of the on-going monitoring associated with the Hydrogen-Releasing
Compound (HRC) remedial treatment performed in September 2001 as described in Werk Plan,
Polishing Upper Aquifer Water, Lindsay Manufocturing Facility, Lindsay, Nebraska (Wotk Plan)
dated May 25, 2001 and asscciated amendments.

REMEDIAL PUMPING

During the fifty-sixth and fifty-seventh quarters, converted monitoring well MWE89-12 was the only
well operated within the interceptor system. MW8&9-12 was shut down for the winter on October 2,
2002. The total gallons pumped in October 2002 are presented in Table 1. Pumping of MW89-12
is scheduled to resume on May 1, 2003. ’

GROUNDWATER MONITORING

Groundwaler samples were collected in November 2002 (fifty-sixth quarter) and Febroary 2003
{fifty-seventh quarter). Additional samples were collected in October and December 2002 and
Januwary and March 2003 as noted in the summary of wells sampled and the analytical program
presented in Table 2. The additional samples were collected to address concemns of residents
focated downgradient of the Lindsay facility. Sample [ocations are shown on Figures 1 and 2.
Sampics werc analyzed for volatile organic compounds (VOCs), metals and suifate in accordance
with the modified Statement of Work (SOW) assoclated with the Consent Decree. Field
measurements for pH, temperature and specific conductivity were recorded at the time of sample
collection. Laboratory analytical results and field measurements are summarized in Tables 3 and 4.
Additionally, as part of the on-going monitoring for the HRC remedial treatment, samples from

URS Graup, fnc.
Century Square KADOSLINDS A YW TR-RFTMApiil 2003Wprit 2003 Finai.doc
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wells MW89-12, MW89-13, MW89-14 and MWSE9-15 were analyzed for dissolved oxygen (DO},
oxidation-reduction potential (ORF), sulfate, sulfide and dissolved iron. These parameters provide
a mechanism to monitor the consumption of HRC and are summarized in Table 3.

Copies of data validation memoranda and laboratory data pages are included in Appendix A of this
report. Analytical anomalies were not identified during the data validation process.

Sample analytical data for VOCs, zinc, cadmium, chiromium and lead were compared to established
cleanup levels identufied in the SOW associated with the Consent Decree. The cleanup levels
primarily consist of federal maximum contaminant levels (MCLs) and secondary MCLs as
described below. Sulfate, iron and pH were compared to alternate cleanup levels agreed upon by
the State of Nebraska, EPA and Lindsay Manufacturing in December 2000,

PERCHED SAND CHANNEL

Groundwater quality in the perchad sand channel located beneath the Lindsay facility is monitored
by wells MW89-13 and MW89-14. Monitoring well MW89-13 was not sampled for metals and
inorganic parameters during the fifty-sixth and fifty-seventh quarterly monitoring except as
specified for the HRC treatment monitoring. The results of this monitoring are described in-section
“MONITORING. PARAMETERS FOR HRC TREATMENT” of this report. Samples were
collected for metals and inorganic parameters from MW89-14.

Zinc concentrations in groundwater collected from monitoring well MW89-14 were above the
federal MCL (5.0 mg/1) during the fifty-sixth and fifty-seventh quarters and ranged from 6.7 to 7.1
mg/l, slightly below the previous two quarters. Cadmium, chrominm, and lead were not detected or
detected below the MCLs during the fifty-sixth and fifty-seventh quarters. Sulfate, pH and iron
were below or within the acceptable range of the alternate cleanup levels for on-property wells.

Samples for VOC analysis were collected from both MW89-13 and MW89-14 during the fifty-
sixth and fifty-seventh quariers. VOCs were not detected above cleanup levels at MW89-13 during
the fifty-sixth and fifty-seventh quarters. Tetrachloroethene (PCE) was detected above the MCL (5
ug/l) in sample'; collected from well MW89-14 during the fifty-sixth and fifty-seventh quarters and
ranged in concentration from & ug/l to 11 ug/l, similar to the previous two quarters. 1,1~
Dichloroethene (1,1-DCE) was detected above the MCL (7 ug/l} in the sample collected durin g the
fifty-sixth quarter at a concentration of 8 ug/l. 1,1,-DCE was not detected above the MCL during
the fifty-seventh quarter. 1,1,1-Trichloroethane (1,1,1-TCA), 1,2-dichloroethene (1,2-DCE), 1,2-
dichloroethane (1,2-DCA); and-trichloroethene (TCE) were not detected or detected below MCLs
‘at MWB89-13 and MW89-14. 1,1-Dictiloroethane (1,1-DCA) was not detected in samples from
either well. A cleanup level has not been established for 1,1-DCA. The concentration of total
VOUCs detected at well MW89-13 remained low to not detected. The concentration of total VOCs
detected at well MW89-14 continuously decreased during the fifty-sixth (34 ug/1) and fifty-seventh
(6 ug/l) quarters from the August 2002 high of 40 ug/l,
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SAND AND GRAVEL AQUIFER

Groundwater quality in the Sand & Gravel Aquifer is monitored beneath the Lindsay facility at
welts MW8D-15, MW89-12, MW87-3, ‘OTW, and AOIW, and dowpgradient of the facility at
MWO2-3A, MW92-3B, and the Preister Domestic well.

Samples’ were collected for metals and inorganic parameters at MW87-3, MWS89-15, and the
Preister Domestic well during the filty-sixth and fifty-seventh quarters. Samples were collected at
MW92-3A and MW92-3B during the fifty-sixth quarter. Monitoring well MW89-12 ‘was sampled
for total zinc and iroa during the fifty-sixth quarter. Samples were also collected at MW86-12 and
MW389-15 during both quarters for parameters associated with the HRC treatment monitoring. The
resulls of this monitoring are described in section “MONITORING PARAMETERS FOR HRC
TREATMENT" of this report.

Concentrations of zinc, cadmium, chromium and lead detected in wells completed in the Sand &
Gravel Aquifer were below MCLs with the exception of groundwater collected from wells MW89-
15, MW92-3A, and MW92-3B. Zinc and cadmium in groundwater collected from well MW89-15
during the fifty-sixth and {ifty-seventh quarters were above their associated MCLs. Chromium was
detected above the MCL during the fifty-sixth quarter in samples collected from wells MW92-3A
and MW92-3B,

The alternate cleanup level for on-property wells for sulfate and iron was exceeded dur ng the fifty-
sixth quarter in groundwater collected from MW89-15. The alternate cleanup level for off-property
wells for iron was exceeded during the fifty-sixth quarter in groundwater collected from MW92-3A
and MW92-3B. The pH generally ranged from 6.0 to 7.0 in groundwater coliected from the
aquifer. However, the samples coliected from monitoring well MW89-15 during the fifty-sixth and
fifty-seventh quarters had pH measurements of 5.6 and 5.9, respectively. These measurements are
within the limitations of the alternate cleanup level for on-property wells.

Samples for VOCs were collected at all wells included in the monitoring program during the fifty-
sixth and fifty-seventh quarters. 1,1-DCE, 1,1,1-TCA and PCE were detected in several wells
during both quarterly sampling rounds. 1,1-DCE andfor PCE were above MCLs in wells MW§7-3,
MW89-12, MW89-15, MW92-3A, and OIW during both quarterly sampling rounds. PCE was
above the MCL in groundwater collected from MW92-3B during the fifty-sixth quarter. There
were no MCL exceedances at MW92-3B during the fifty-seventh guarter. 1,1,I-TCA was not
detected or below the MCL in wells sampled during this biannual pedod.

1,2-DCE and 1,2-DCA were not detected or detected below MCLs. - TCE was not detected or
detected below the MCL with one exception. TCE was detected at MW89-12 during the fifty-
seventh quarter at a concentration equal to the MCL. L1-DCA was detected at MW89-15,
MW29-12, and the OTW. No MCL or cleanup level has been established for 1,1-DCA.

Samples were collected from the Preister Domestic well during the fifty-sixth and fifty-seventh
quarters. Concentrations of 1,1-DCE and PCE were above the MCLs in the “Before” (pre-
treatment) samples collected during both quarters. Results from the “After” (afier treatment)
samplc collected during the fifty-sixth quarter indicated that 1,1-DCE exceeded the MCL. An
“after weatment” sample was nol collected during the fifty-seventh quarter. To address resident

KADOS\LINDSAYVAQTR-RPNApri] 2003\Apri| 2003 Final.doce
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concerns associated with breakthrough of VOCs in the primary filtration systern installed at the
Preister house, an additional filration system was installed at the kitchen sink. Samples of the
drinking water afier the final filtration system at the sink have been collected on a biweekly basis
from installation in October 2002 through March 2003. VOCs have not been detected in the post-
treatment samples. T :

Inorganic analyses were also performed on samples collected from the Preister wel! (“Before” and
“After” the primary filtration system) during both quarters. Metals and sulfate concentrations did
not exceed MCLs or aiternate off-property cleanup levels.

MONITORING PARAMETERS FOR HRC TREATMENT

DO, ORP, sulfate, sulfide and dissolved iron were measured for wells MWE9:12 and MW89-15
{completed in the Sand & Gravel Aquifer) and MW89-13 and MW89-14 {completed in the Sand
Channel) during the fifty-sixth and fify-seventh quarters to monitor potential water chemistry
changes resulling from the HRC treatment. The results are summarized in Table 5. Generall ¥, the
results for the fifty-sixth and fifty-seventh quarters do not indicate significant changes indicative of
a change in the subsurface chemical environment. The decrease in DO measurements at MW89-12
observed in May 2002 and August 2002 appears to be rebounding to an oxygenated condition.
The increases and decreases noted in DQ, ORPF and iron concentrations in the other wells is Jikely
attributable to typical seasonal fluctuations in the Sand Channel and the upper Sand & Gravel
Aquifer.

Based on the monitoring performed during the fifty-sixth and fifty-seventh quarters, there does not
appear to be a measurable change in the acrobic/anaerobic conditions in the Sand Channel or the
aquifer. The HRC mjection was performed at the ¢nd of the imrigation season in 2001 to allow a
longer residence time of the HRC in the soils beneath the Sand Channel. These soils are considered
the primary residual source of chlorinated solvents at the site. Measurable changes in groundwatcr
chemistry were not anticipated until the irrigation season rtesumed inducing the drainage of
groundwater and HRC from the Sand Channel through the aquitard into the Sand & Gravel
Aquifer. The volume of water removed from the aquifer during the 2002 irrigation season likely
resulted in a significant amount of drainage of groundwater from the Sand Channel through the
aquitard. Although the data to date do not clearly indicate a definitive change due to the HRC
treatment, the siress on the aquifer during the 2002 imigation season, has likely resulted in the
downward migration of HRC through the aquitard as planned. Effects of the HRC treatment may
be more apparent in the remainder of 2003. However, changes are not likely to be chserved based
on field parameters but by an increase in degradation products of the primary VOCs, PCE, 1,1-
DCE, and 1,1,1-TCA.

ADDITIONAL FINDINGS

Additional wells not included in the required quarterly monitoring program were sampled for
VOCs during the period between October 2002 and February 2003. The domestic wells sampled
included the following: Doug Beller's Domestic, Ron Pfeifer's Domestic (house), Old Moravec
well, Beller's Domestic (Before and After), Beller's Stock, Ben Pfeifer's House, Ed Luetkenhaus
House, and the Preister's Irrigation well. Monitoring wells §9-10B and 89-11B, previously

KAQOTLINDS AV TR-RFTvApril 20000 April 2003 Final.doc
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removed from the monitoring program, were alsé sampled for VOUs.  Sample results arc
summarized in Table 4.

YOCs were not detected at any of these wells with the exception of Beller’s Domestic, Bellers
Stock, Preister's Irrigation well, and MW89-11B.  The VOCs detected were below associated
MCILs with the exception of PCE at the Beller Domestic well, and 1,1-DCE and PCE at the Beller
Stock well. The data collected from the Beller Domestic, Beller Stock well, and MW89-11B
indjcates that VOCs are currently present in the groundwater in this area. and that some lateral
dispersion is occurring northwest of MW92-3A and MW92-3B, Dispersion to the east of MW92-
3A and MW92-3B was not indicated by the data collected at MWBE9-10B as VOCs were not
detected at this well.

As discussed in the previous biannual report (URS, Qctober 2002), peaks in concentrations at on-
site wells MWB9-12 and MW89-15 coincide with seasonal stress on the aquifer during the summer
irrigation season (Figures 2 and 3). It is typical for concentrations to decrease and stabilize during
the following winter. Concentrations at MW89-15 decreased consistently in November 2002 and
February 2003 as expected. Concentrations at MWE89-12 have remained relatively copstant. This
observation may be due in part to slow recovery of the aquifer in response to the intense 2002
irrigation season and a continuation of leakage from the residual pockets in the stity clays beneath
the sand channel to the aquifer as a result of the drop in the aquifer water level. As shown on
Figure 3, the overall concentrations of VOCs monitored at downgradient wells MW92-3A, MW92-
3B, and Preister’s Domestic well show an overall decrease or stabilized concentrations.

The concentrations of VOCs decrease from the reéidual source area (represented by MW89-15) to
the Preister Domestic well (Fipure 4). '

CONCLUSIONS AND RECOMMENDATIONS

Substantial progress in aquifer restoration has been made since the cegsation of interception well
pumping in the mid 1990’s (Figure 3). The limited areas of residual exceedance of cleanup criteria
are intermittent defined along an axis from source area to the downgradient terminus, This
terminus is controlled by three irrigation wells and monitored through sampling of monitoring wells
MW92-3A, MW92-3B and the Preister domestic well.

The distribution of total residual organic compounds in the aquifer occurs in two areas near wells
MW86-15, MWB9-12 and OIW (source area wells} and at wells MW92-3A, MW92-3B and the
Preister Domestic weli (down gradient wells), With the cessation of irrigation well pumping for the
winter, decreases tn the residual concentrations of VOCs were observed at most wells. The
additional data obtained from the Beller Domestic well, Beller Stock well, and MWS89-11B
indicates that lateral dispersion of the residuum is gceurring to the northwest of MW92-3A and
MW92-3B. Control of the ambient flow of groundwater and capture by interceptor well MW89-12
and irmigation wells along this axis continues as shown by the decreasing concentrations noted at -
the Priester Domestic well and stabilization at wells MW92.3A and MW92-3B.

As discussed in previous reports, insitu treatment using HRC injected into the soils above the
aquifer where residual organics persist was initiated in September 2001, This action is intended to
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“polish™ the residual VOCs in these soils. Field parameters have not clearly indicated a change in
subsurface chemistry. As the silty clay soils where residual chlorinated solvents remain are
medium dense and plastic, it may be an extended time before the HRC treatment effects are clearly
observed.  As the aquifer is continnously recharged, including the sand channel, field
measurements may not be the best indicator of the HRC effect. Instead, increases in degradation
products like 1,2-DCE, 1,1-DCA, 1,2-DCA, and TCE accompanied with decrcases in the parent
constituents, 1,1-DCE, PCE, and 1,1,1-TCA may provide a betier indication of the HRC treatment.
Based on the quarterly data collected and the additional findings, URS recommends the following
for the monitoring period from April 2003 to September 2003:

¢ Coutinue and maximize pumping of medified MW89-12 as an interceptor well

¢ Sample the Beller Stock well, Beller Domestic (Before treatment), MWE89-11B, and
MW8S-10B during the fifty-ninth quarter (August 2003) to assess VOC concentration
trends and residual areas

= Omit DO, ORP, sulfate, sulfide, and iron measurements conducted for HRC monitoring at
wells MW89-12, MW89-13, MWE9-14, and MW89-15

if you have any questions regarding this Enhanced Groundwater Remediation Progress Report,
please do not hesitate to contact URS at your convenience.

Very truly yours,
URS CORPORATION

) TR
Karen L. Mixon
Task Manager

/%/////’ 9/ 7

Roy W. Elliout
Vice President
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Table 2

& v of Wells Sampled and Analytical Plan
Vify-Sixih Qmarter through Fifty-Seventh Quarter

October 2002 theough March 2003
Lindsay Manufacturng Company

Well 1D

pli (tab)
(EPA Methuod
180.1) -

Yolatlle Dsganic
Coempounds
(EPA Method
Raa0)

Toial
Zinc
{CLP Methou}

Sul fute
{EPA Methad
375

Tolal
Catmium
{CLF Methed)

Tora!
Chromiwsi
{CLI Mrthod)

Tatad
Iron
(CLF Flethod)

Total
Lead
{CLEF ble gy

Samples Collectod Oetoher 2002

Preister's Drinking Waer (10-14-02)
Preisiess Drinking Waer (10-29-02)
Preister’s Stack

Doug Belier's Dome stic

Ron Pleifer's Demestic (House)

Old Moraver well )

Samples Collected Novemnber 2002
873

£9-12

29.13

85.14

49-1%

9234

R-IB

ACT Well

CIWell

Freister's Domnestic (Before}
Preisiers Domestic (Afler)

Preis|er’s Drinking Water (11-12-02)
Preisters Dirinking Warter (11-25-02}
[ Belier's Domeslic (Befone)

Belier's Domesile (Afler)

Bedlers Steck

Sanmples Collected Decemnlrer 2002
£9-11B

FPreizter's Urinking Water (120902}
Freister's Drinking Water (121902
Preister's Drinking Waizr (12-30-02)
[l Moravee Well

1Samnples Collected January 2003

Preister's Drinking Water ((1-13-03)
Freister's Dricking Water (Kitcher, 01-27-03)
Prelster’s Basemeni (petween Rlters, 01-23-03)

Samples Collected February 243
871

#9-(08

R%-11R

89-12

g5-13

0-14

15

AQT Well

JOI Weil

Preister's bmigation

Beiler's Domestic (Hefore)

Ed Lueikeahaus House

Ben Pfeifer's House

Ron Pleifer's Domexic (House)
S92.3A

9238

Preister's Drinking Waier (02-14-03)
Preisier's Drinking Waer {02-24-01)
Freisiers Domestic (Before)

Samples Collected March 2003

\Freister's Drinking Water (03-17-03)

02y

Preister’s Domestic (3etween Filter on RO unit, 3-17-

L -

B

L A A I I T

LB T

Mo H s

o

£

R N R R E R

Mo

wow Mo

»

oMo M

e

b

L

B

EE

b

Moo s kS

Ed

E

-
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